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uOn some Anomalies in Zoological and Botanical Geograph^M 
V,j Alfred R. Wallace. 

r The subject of Geographical Distribution is now gene- 
L rally allowed to be one of tlie moat iuteresting branches of 
Natural History, and owing to the accumulation of much 
trustworthy material within the last few years, we are at 
length enabled to generalise many of the moat important 
facts, and to form a tolerably accurate idea of the import 
and bearing of the whole inquiry. 

In the admirable chapters oq this topic in the " Origii»| 
of Species," Mr Darwin has given ua a theory as simple 
it is comprehensive, and has besides gone into many of the 
details so fully aa to render it needless to say another word' 
here on those parts of the question which he has treated. Ab 
an explanation of the main facts, and of many of the special 
difficultiea, of geographical distribution, those chapters are 
in every respect satisfactory ; and 1 therefore propose now 
to consider only the anomalies and diacrepancies which so 
frequently occur between the distribution of one class or 
order and another, and to discuss the possibility of arriving 
at a division of the earth into Regions, which shall repre- 
sent accurately the main facts of distribution in every de- 
partment of nature. 

In doing this I shall consider in detail a few cases of 
special difficulty only, and endeavoyr to establish certain. 

ITBW BERIES, VOL. XIS, NO. I. iJtSTIM.'l \ftft^. 
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2 Mr Alfred R. Wallace on some Anomalies 

principles, whicb, if accepted, will enable us to deal with such 
cases for the future, and avoid the confusion into which the 
whole question must necessarily fall, if (as has hitherto 
been the case) every naturalist proposes a distinct set of 
geographical regions for the group to which he pays most 
attention. 

The entire subject naturally comes under the two heads 
of terrestrial and marine distribution, which may be treated 
of independently, but upon similar principles. I now con- 
fine myself entirely to the terrestrial division. The chief 
fault of the Zoological and Botanical regions that have been 
hitherto proposed is, that they have generally been too 
numerous, and have been more or less artificially bounded 
by lines of latitude and longitude. Those established by 
Meyen for plants, and by Woodward for shells, have this 
fault, and were, besides, never intended to apply to the whole 
organic world. Swainson's division (Geog. and Class, of 
Animals in Lardner's Cab, Cyc), was much more natural, 
and was, I believe, the first that took into consideration all 
classes of animals, and can lay any claim to rank as a general 
system. But by carrying out even here his favourite quinary 
theory, and by following too closely the supposed typical 
races of man, he was led into many important errors, — such 
as including the northern and southern continents of America 
in one region, and placing Northern Asia with India rather 
than v^dth Europe. 

In June 1867, a paper was read before the Linnean So- 
ciety by Dr Sclater, entitled, " On the general Geographical 
Distribution of the Members of the Class Aves," which marks 
an era in this branch of natural history. The subject was 
now for the first time treated in a philosophical manner by 
a naturalist well acquainted with the whole class with which 
he proposed to deal, and who, by looking chiefly to groups, 
— to genera and families rather than to species — and by 
taking account of broad contrasts rather than local pecu- 
liarities, has succeeded in marking out upon the globe those 
divisions, which not only represent accurately the great 
facts presented by the distribution of birds, but seem also 
well adapted to become the foundation for a general system 
of Ontological regions. 
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in Zoological and Botanical Oeography. 3 

The following aix Regions are those established by Dr 
Sclater : — 

1st, The Neotropical, comprising South America, Mexico, 
and tlie West Indies; 2d, The Nearctic, including the rest 
of America ; 3d, The Paltearctio, composed of Europe, 
Northern Asia to Japau, and Africa north of the Desert; 
ith, The Ethiopian, which contains the rest of Africa and 
Madagascar; 6th, The Indian, containing Southern Asia 
and the western half of the Malay Archipelago ; and 6(A, 
The Australian, which comprises the eastern half of the 
Malay Islands. Australia, and most of the Pacific Islands. 
jEach of these regions is characterised by a number of pecu- 
lar geuera, and even families of birds, which, while found 
CTerywhere within the region, do not pass over its bounda- 
ries ; and by other genera which, though found sparingly 
in several regions, havo their metropolis in one. This 
scheme of Ornithological distribution has been founded on 
such an extensive basis of facts, and after having been five 
years before the world has met with such general accept- 
ance, that it may fairly be taken as established, subject only 
to modifications of the dividing lines between those regions 
■which gradually merge into each other. 

It remains to he shown whether this is not only a true 
Oniithological, but also a true Zoological and Botanical divi- 
sion of the earth ; and if not, to show how it is that what 
is true for one part of nature should not be equally true for 
all 

In a paper on the " G-eographical Distribution of Rep- 
tiles" (Proc. Zool. Soc. 1858, p. 373), Dr G-nnther has shown 
that for snakes and batrachiaus the same divisions will 
almost exactly apply ; the only important discrepancy being 
^hat Japan, judging from its snakes, would belong to tho 
Indian region, while its batrachiana are decidedly related to 
those of the PalEearctic region. 

In Mammalia tho same geographical divisions are very 
strongly marked, but here again one important discrepancy 
has been pointed out, namely, that the quadrupeds of North 
Africa are of Ethiopian, while the birds and reptiles are of 
European forms. {Ibis, vol. i. pp. 93, 157. 

In the immense class of Inscftn, very littli.'iias been done 
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to work out the details of Geographical distribution. There 
is no doubt but that the six regions marked out by Dr 
Sclater are generally characterised by distinct forms of in- 
sects. There is one case, however, which has come under 
my own observation, in which the entomological would not 
correspond with the ornithological regions. The Moluccas 
and New Guinea in their birds and mammals are most de- 
cidedly Australian, while the insects show a general corre- 
spondence with the Indian type. It has also been pointed 
out that the insects of Chili and of south temperate South 
America have little affinity with Neotropical forms. 

Land shells, I am informed by the Eev. H. B. Tristram, 
generally agree very well with the ornithological regions. 
The subdivisions or provinces are, however, often very 
strongly marked. 

In Plants, I am informed by Dr Hooker, the regions will 
in many cases not at all correspond. 

In order to arrive at the cause and meaning of these 
singular differences in the Geographical distribution of the 
various classes, we must inquire how Zoological and Bota- 
nical regions are formed, or why organic existences come 
to be grouped geographically at all. 

It appears to me that this can be explained by a few 
simple principles — 

Is^, The tendency of all species to diffuse themselves over 
a wide area, some one or more in each group being actually 
found to have so spread, and to have become, as Mr Darwin 
terms them, dominant species. 

2cZ, The existence of barriers checking, or absolutely 
forbidding that diffusion. 

3cZ, The progressive change or replacement of species, 
by allied forms, which has been continually going on in the 
organic world. 

4^A, A corresponding change in the surface, which has 
led to the destruction of old and the formation of new 
barriers. 

5th, Changes of climate and physical conditions, which 
will often favour the diffusion and increase of one group, 
and lead to the extinction or decrease of another. 

By means of these principles we will endeavour to ex- 
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Pplain the discrepancies already mentioned. And, first, how 

is it that the snakes in Japan are Indian and the hatrachiana 

Palrearctic ? Dr Gunther informs us, in the paper already 

alluded to, that snakes are a pre-eminently tropical group, 

I decreasing rapidly in the temperate regions, and absolutely 

g at 62° N. Lat. Bactrachians, on the other hand, are 

K^most as fully developed in northern as in tropical regions. 

■-They can support intense cold, and are, moreover, more dif- 

LBihle, geographically, than snakes. These facte furnish a 

3 to the peculiarities of the Japanese reptile fauna. For 

let us suppose that Japan once formed a part of northern Asia 

kwith which it is even now almost connected by two chains 

f islands), it would then have received its birds, mammals, 

land batrachians from the Palsearctic region ; but there could 

rliave been few or no snakes, owing to the much lower curve 

Fof the isothermal lines in Eastern Asia than Western Europe, 

giving to Mandtchouria a climate as rigoroiis as that of 

Sweden, Now, at a subsequent period, Japan must have 

been connected with Southern Asia through the line of the 

Loo-choo and Madjicosima islands, and would then acquire 

its population of Indian forms of snakes, which would easily 

establish themselves in an unoccupied region, — whereas the 

I batrachians, as well as the birds aud mammals of Southern 

I.Asia, would find a firmly established Palcearctic population 

P ready to resist the invasion of intruders, and it is therefore 

not to be wondered at that but few, if any, Indian forms of 

these groups should have been able to maintain themselves. 

Again, tlie insects of Japan are decidedly Palsjarctic in 

character, except in the ease of a few tropical forms of 

diurnal lepidoptera, which would have been able to establish 

themselves, like the snakes, on account of the extreme 

y poverty of that group in high latitudes. It would thus 

r appear that the tropical character of the snakes is quite es- 

l..ceptioual, depending upon the fact of the whole group being 

i pre-eminently tropical, and can therefore not be held to 

►throw any doubt on the position of Japan in the PalEearctic 

iaoological region. 

We have next to consider the supposed discrepancy in the 
fr-mammals of Algeria compared with the birds, reptiles, 
Mnsects, aud plants — all of which are decidedly of Palsearctic 
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forms. It will, I think, be found that the facts have here 
been somewhat hastily assumed, and that the mammalia 
do not differ very much in this respect from other classes, 
and in no degree invalidate the position that North Africa 
belongs to the Palsearctic region. Leaving out domesticated 
animals, I have drawn up a list of the genera of Algerian 
mammals (from Captain Loche's Catalogue), and have 
divided the species, so as to show how far they correspond 
with those of the Palsearctic or other regions. 

From an examination of this table, it will be seen that 
thirty-three of the Algerian mammals are absolutely identi- 
cal with European or West Asian species, fourteen more 
are representative species of European genera, and ten be- 
long to West Asian and Siberian (and therefore Palaearctic) 
genera, giving a total of fifty-seven species and about twenty- 
eight genera, as the measure of Palajarctic affinity. Now. to 
balance this, what have we to indicate an Ethiopian fauna ? 
The most important, and what have probably been most 
relied on as giving an extra-European character to the coun- 
try, are the four large felines, — the lion, the leopard, the 
serval, and the hunting-leopard, — but as these all range the 
whole of Africa, from the Cape to the Mediterranean, and 
may very probably have crossed the desert in the tracts of 
caravans, they cannot be held to have much weight on the 
present question. Then there is the solitary monkey ; but 
as that actually inhabits Europe, we need hardly have 
included it among the representatives of Ethiopian groups, 
except to give all the facts that can be fairly claimed on 
that side. The antelope is a desert-haunting species, and 
therefore may be looked upon as a straggler on the northern 
side of the Sahara; and, besides these, we have represen- 
tatives of two really African genera (Macroscelides and 
Zorilla), giving a total of only eight species as the mea- 
sure of Ethiopian affinity. The remaining species, seven in 
number, are true desert-haunters, roaming over North 
Africa, Egypt, and Arabia, into the Indian deserts, and have 
scarcely any more right to be considered as belonging to 
one region than another, since they inhabit the district 
which forms the boundary and debateable land of the 
Ethiopian, Indian, and Pala^arctic regions. 
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Genera of Algerian Mammals. 


Palsearctic 
Species. 


Species of 

Paltearctic 

Genera. 
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Species and 

Genera. 


Asiatic or 
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Species and 
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• • • 






1 1 
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Hyena .... 
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1 
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... 
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Mangusta .... 
Genetta .... 
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Felis .... 
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4 






Putorius .... 
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Sus ..... 
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Antelope .... 
Gazella .... 
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Musimon .... 
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Pachynra .... 
Crocidura .... 
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Crossopus .... 
Macroscelides 
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Erinaceus .... 


• • • 
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1 
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Hystrix .... 
Myoxus .... 
Dipus .... 
Alactaga (Siberian Genus) . 
Lepus .... 
Gerbillus (N. and W. Asian 


• • • 

• • • 


... 

1 
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1 • • • 
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Ctenodactylus (Asiatic Group) 
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24 


8 


6 



8 Mr Alfred 11. Wallace on some Anomalies 

It would seem, therefore, that the supposed discrepancy 
of the Mammalia, in determining the southern limit of the 
Palaearctic province, is altogether imaginary. The number 
of species absolutely identical is not so great as in the birds ; 
but Europe is not the whole Palaearctic province, and if we 
take genera instead of species^ we shall find the correspond- 
ence as complete as possible, — twenty-eight genera being 
truly Palaearctic, only three Ethiopian, while five are Asia- 
tic, or desert-dwellers. In this case, therefore, the whole of 
the vertebrata combine with the insects, the land shells, 
and the plants, to place North Africa in the Palaearctic 
region. 

The case of the insects in the Australian portion of the 
Malay Archipelago is one of much greater difficulty. Austra- 
lia itself contains a remarkable assemblage of insects, among 
which its Lamellicomes, Buprestidae, and Curculionidae offer 
a number of striking forms and genera quite peculiar to it. 
In New Guinea and the Moluccas, on the other hand, Lamel- 
licomes are comparatively scarce, and with the Buprestidae 
and Curculionidae are of Indian rather than Australian 
genera ; while the great family of the Anthribidae, which is 
almost entirely absent in Australia, is here everywhere 
abundant in genera, species and individuals, though less so 
than in the Western or Indian region. 

To account for this remarkable discrepancy, we must 
consider, — 1^^, That insects are much more immediately 
dependent on the character of the vegetation, and therefore 
on climate, than are vertebrated animals ; and, 2dly, That 
water-barriers are much less effective in preventing their 
dispersion. A narrow strait is an effectual bar to the mi- 
gration of mammals and of many reptiles and birds, while 
insects may be transported in the egg and larva state by 
floating timber, and from their small size and great powers 
of flight, may be easily carried by the winds from one island 
to another. Now, the characteristic insects of Australia 
seem specially adapted to a dry climate and a shrubby 
flower-bearing vegetation, and could hardly exist in the 
excessively moist atmosphere and amid the dense flowerless 
forests of the equatorial islands. If, therefore, we suppose 
Australia itself to be the most ancient portion of this 
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region (which its great richness in peculiar generic forme 
indicate), we can easily understand bow, when the 
of the Moluccas and New Guinea first roao above 
ers and became clothed with dense forests nurtured 
1)y tropical heat and perpetnal moisture, though the birds 
and mammals readily adapted themselves to the new con- 
ditions, the insects could not do so, but gave way before the 
immigrants from the islands to the west nf them, which 
having been developed under similar climatal conditions, 
and thus become specially adapted to them, were enabled, 
by the enormous powers of multiplication and dispersion 
possessed by insects, at once to establish themselves in the 
newly-formed lauds, and develop an insect population in 
many respects at variance with other classes of animals. 

There are, however, several instances of groups of insects 
almost as strictly confined to one-half of the Archipelago as 
is 80 remarkably the case with the vertebrata ; and when 
the extensive collections made by myself in moat of the 
islands come to be accurately worked out, no doubt more 
such instances will be found. Among Coleoptera I may 
mention the Tmesisiemince, a remarkable eub-family of 
Longicomes, as being strictly confined to the Australian 
region, over the whole of which it extends, and has its 
western limit in Celebes along with the Marsupials and the 
Trichoglossi. Again, Mr Baly, so well known for his 
acquaintance with the Phytophagous Coleoptera, finds that 
one of the principal sub-families of that tribe (Adoxinse), 
which he has recently classified, though spread over Europe 
and the whole of Asia, is only found in the Arcliipelago in 
those islands which belong to the Indian region of zoology. 
This proves that there is an ancient insect-population in the 
Austro-Malayan Islands, which accords in its distribution 
with the other classes of animals, but which has been over- 
whelmed, and in some cases perhaps exterminated, by im- 
migrants from the adjacent countries. Tlie result is a 
mixture of races, in which the foreign element is in excess ; 
but naturalists need not be bound by the same rule as poli- 
ticians, and may be permitted to recognise the just claims 
of the more ancient inhabitants, and to raise up fallen 
, nationalities. The ahorigines, and not the invaders, must 
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be looked upon as the rightful owners of the soil, and sliould 
determine the position of tiieir country in our system of 
Zoological geography. 

My friend, Mr Bates, has kindly furnished mo with somo 
facts as to the entomology of Chili and south temperate 
America, which would show that the insects of this region 
have very little connection with those of tropical America, 

Out of ten genera of butterflies found in Chili, uot one is 
cbaracteristic of tropical America. Four (Colias, Argjniiis, 
Erebia, and Satyrus) are northern forms, only one of which 
occurs at all in tropical America, and that high up in the 
Andes ; three others arc peculiar to Chili, but have decided 
north temperate or Arctic affinities ; and three moro (An- 
thocharis, Lycasna, and Polyommatus) are cosmopob'tan, 
but far more abundant in temperate than tropical regions. 
Judging, therefore, from butterflies only, we should de- 
cidedly have to place south temperate America in the Ne- 
arctic region, or form it into a region by itself. 

Two important families of Coleoptera, the Geodephaga 
and the Lamellicomes, furnish different but equally re- 
markable results. There are 77 genera of these families 
found in Chili, of which 46 are peculiar to south temperate 
America, being fths of the whole ; 17 are cosmopolitan, 2 
are north temperate, 10 tropical American, and 1 is African. 

But of the 46 peculiar genera, no less than 10 are closely 
allied to Australian forms, and 3 to South African, — so that 
the afBnitiea of these groups of coleoptera are almost as 
strong to Australia aa to tropical America ; nest comes 
South Africa, and, lastly, the north temperate zone ; though 
as the two genera Carabwa and Geotrupea are very extensive 
and important, and are totally absent from the tropics, but 
appear again in Chili, the real amount of affinity to northern 
regions may be taken as somewhat larger. 

Here, then, as only 10 genera out of 77 arc common to 
south temperate and tropical America, and as the remainder 
have wide-spread affinities — to the northern hemisphere, to 
Australia, and to South Africa — it would seem impossible, 
from a consideration of these families of Coleoptera alone, 
not to separate the south temperate zone of South America 
as a distinct primary region. 
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Other urJers of insects quJ otliev families of Cultoptera 
may very probably give aomewliat Jiffureiit results. From 
BohemaD'B work on the Cassidiclfe, I find tiial the genera of 
tropical America Bend repreaentatives into Chili, and even 
.into Patagonia, and that none of tbo south temperate forms 
have a direct affinity with those of Australia. But this 
(family is almost exclusively tropical, very few and obscure 
species inhabiting the colder regions of the earth, while 
'there are no generic forms peculiar to tlie Australian region. 

In many of the preceding facts we have a most in- 
teresting correspondence with those furnished by the distri- 
bution of plants. Dr Hooker has shown tlie large amount 
of resemblance between the flora of southern South America 
and Australia, especially Tasmania and New Zealand,— one- 
«ightli of the whole New Zealand flora being identical with 
South American species. Again, the occurrence of north- 
em genera of coleoptera in Chili, and the whole of the 
butterflies having northern affinities, agrees with the number 
of northern genera and species of plants in Patagonia and 
Puegia, and is an additional proof of the intensity and long 
continuance of the glacial epoch wliich sufficed to allow so 
■many generic forms to pass the equator from north to south. 

We have here another illustration how much easier of 
diffusion, and how much more dependent on local condi- 
tions are insects than the higher animals. A great part of 
the southern portion of America is of more recent date than 
the central tropical mass, and must have had at one time a 
closer communication than at present with the antarctic 
lands and Australia, the insects and plants of which, finding 
a congenial climate, established themselves in the new 
country, being only feebly opposed by the few northern 
forms which had already, or soon after, migrated there. And 
the fact that Tasmania and New Zealand are the poorest 
countries in the world in butterflies, will enable us to under- 
stand how it is that all those found in Chili arc northern 
forms, while the coleoptera of the same countries (Tas- 
mania and New Zealand) being tolerably abundant and 
varied, and having a shorter journey to perform than the 
north temperate immigrants, were enabled to get the upper 
hand in colonizing the new country. 
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The maxaupial Opossuius are the most remarkable case of 
vertobr-ita in America having Australian affinities. It is 
very doubtful whether these could have been introduced in 
the same manner as the plants and insects already alluded 
to, because the latter have to a considerable extent an ant- 
arctic character, and do not appear in such numbers as to 
indicate an actual continuity of land, which would have 
been almost indispensable for the passage of mammalia, 
and would at the same time have undoubtedly admitted 
Australian forms of land birds, which do not exist in South 
America, It seems more reasonable, therefore, to suppose 
that these marsupials have inhabited America since the 
Eocene period, when the same genus existed in Europe, and 
the marsupial order had probably a universal distribution. 

With this one exception, the birds, the mammalia, and 
the reptiles* of south temperate America have little or no 
affinity cither with north temperate or Australian fonns, 
but are modifications of the true denizens of the Neotropical 
regions. They appear to have been enabled rapidly to seize 
hold of the country, and to adapt themselves to its modified 
climate and physical features — a remarkable instance of 
which is mentioned by Mr Darwin in the woodpecker of 
the Pampas, which never climbs a tree. The tropical 
1 the other band, having become gradually spe- 
cialized during long periods for a life amid continual verdure 
aud unvarying summer, were totally unfitted for the new 
conditions presented to them, and only in a very few cases 
were able to struggle against forms already adapted to a 
e barren country and a more rigorous climate. 

This difference in the adaptive capacity of groups, com- 
bined with an unequal power of diffusion, will cause the 
various kinds of barriers to be sometimes more and some- 
times loss effective. Eor example, when a mountain range 
has attained only a moderate elevation, it will already com- 
pletely bar the passage of many insects, while mammalia, 
birds, and reptiles, more capable of sustaining different 
conditions, will readily pass over it. On the otberband, 
an arm of the sea, or even a wide river, will completely 

• Eicept tho btttreohiana, wMoh show some afEniticB Iwtwoen Auitrnlia and 
Soatb America, a coat' analogoQB to that of Japan. 
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ieolate most mammals and many reptiles, while insects 
have still various means of passing it. 

Another consideration which must help to determine the 
amount of specific peculiarity in a given region, is the 
average rate at which specific forms have changed. Pale- 
ontologists have determined that mammalia have changed 
much more rapidly than mollusca, from the phenomena of 
. the comparatively recent extinction of so many species of 
I -biammals, whose remains are found along with existing 
Apecies of shells. From the evidence of the distribution 
of existing specieB, hirds would appear to have changed at 
least as quickly aa mammals, and insects, in some cases, 
perhaps more so ; owing, no doubt, to their very small dif- 
fusibility, and the readiness with which they are affected 
by local conditions. 

Taking the various facts and arguments now brought for- 
ward into cons i deration, it appears evident that no regions 
(be they few or many in number) can be marked out, which 
will accurately represent the phenomena of the geographical 
distribution of all animals and plants. The distribution of 
the several Classes, Orders, and even Families, will differ, 
because they differ in their diH'usibility, their variability, 
and their mode of acting and reacting on each other, and 
on tbe external world. At the same time, though the 
details of the distribution of the different groups may differ, 
there will always be more or less general agreement in this 
respect, because the great physical features of the earth — 
those which have longest maintained themselves unchanged 
—wide oceans, lofty mountains, extensive deserts — will 
have forbidden the intermingling or migration of all groups 
alike, during long periods of time. The great primary 
divisions of the earth for purposes of natural history should, 
therefore, correspond with the great permanent features of 
the earth's surface — those that have undergone least change 
in recent geological periods. Later and loss important 
changes will have led to discrepanoies in the actual distri- 
bution of the different groups ; but these very discrepancies 
will enable us to interpret those changes, of which they 
are the direct effects, and very often the only evidence. 
From this examination of the anomalies that occur in 
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tlie dietribiitiou uf different groups, aud ol' the probable 
causes of such auomalies, it appears tliat the six regions of 
Dr Selater do approximately represent the best primary 
divisions of the earth for uatural liistory purposes. They 
agree well with the present distribution of mammalia, birda, 
reptiles, laud shells, and very generally of insects also. The 
cases in which they do not seem correct are those of isolated 
groups in restricted localities. The greatest discrepancies 
occur in groups which Iiave at once great capacities for 
diffusion, and little adaptability to change of conditions; 
aud, in the case of plants, have probably been much in- 
creaseil by what may be called the adventitious aid of the 
glacial period and of floating ice. 

Of botanical distribution I have said little, from want of 
knowledge of that branch of the subject, and I can find no 
detailed information bearing directly upon the (luestiona 
here discussed, but what I have already meutioucd. It is 
much to be desired that some competent botanist would 
point out how far these regions agree witli, and how far 
they contradict, the main facta of the distribution of plants. 
It seems evident that the various modes of glacial action 
have produced much more effect on the migrations of plants 
than on those of animals, and also that plants have, on the 
whole, more varied and more effectual means of dispersal. 
Still, if the views here advocated are true, the flora of each 
region should exhibit a characteristic snbstratum of indi- 
genous forms, though often much modified, and sometimes 
nearly over whelmed bysucceasive streams of foreign invasion. 

My object in calling attention to the subject by this very 
partial review of it, is to induce those naturalists, who are 
working at particular groups, to give more special attention 
to geographical distribution than has hitherto been done. 
By carefully working out the distribution of allied genera 
and closely connected groups of species, they could give 
the amount of agreement or discrepancy with other groupa 
whose geography is beat known, and furnish us witli such 
information on the habits of the species, as might help to 
explain the anomalies which were found to occur. We 
should thus soon accumulate a sufficiency of detailed facts 
to enable us to determine whether these are the best pri- 
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Wy divisions of tlie eartli into terrestrial Zoological and 
lotauical regions, or whether euch general divisions are 
altogether impracticable. Some bucIi simple classification 
of regions is wanted to enable ns readily to exhibit broad 
results, and to show at a glance tlie external relations of 
local fatinaa and iloras. And if we go more into detail, 
and adopt a larger number of primary divisions, we shall 
not only lose many of theao advantages, but shall probably 
find insuperable difficulties in harmonising the conflicting 
distribution of the different groups of organised beings. 
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the Slaking of Quicklime. By John Daw, M.D., F.E.S., 
Loud, and Edin.* 

In some experiments which I have made on the slaking 
of quicklime, as its conversion into a liydrate is commonly 
called, I have noticed certain results new to me, and as I can- 
not find tliem noticed in any chemical work I have referred 
to, I propose to give a brief account of them on the possi- 
bility tliat they may be new to others. 

It is well known that as soon as water is added to and 
absorbed by well-burnt lime fresh from the kiln, an imme- 
diate union takes place, the mass becoming broken up and 
falling into powder, with the production of much heat and 
steam, t But if the lime baa been kept exposed to the 
air for two or three days, during which time it absorbs a 
small quantity of water,J without at all dig in teg rat iug, the 
same rapid union is not witnessed on the addition of water 
sufficient to form a hydrate ; on the contrary, some minutes 
will elapse before the combination takes place, and I find 
there is a similar retardation of action from other causes 
as shown by the results of the following experiments : — 

1. To a piece of lime taken from a mass, such as that 

* Bead at the Meeting of the British A£BOciQ,tioD far tho Advauoement of 
Science held at Newcastle. (1863.) 

t Gunpowder and sulphur have beeu ignited by it. See AuEoloa de Chem. 
et da Phya. sxiii. p. 217. About six pounda were alakod. 

% A little carbonic acid ia ahaoibed at the same time, but tbia latter is not 
estential, inasmuch as the lime exhibits the same peci:iliitrit}' if kept in damp 
air, pxclnding curbonic ncid. 
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adverted to, ten grains of water were added. The whole of 
the water was absorbed. As I held it, a very slight sensa- 
tion of warmth was perceived by the fingers in contact with 
it — a sensation that occurred immediately, and for about 
eight minutes it did not distinctly increase. About that 
time small cracks began to appear at the surface of the 
piece ; the temperature instantly sensibly rose, and in 
another minute the heat became too great to be bearable. 
Now, put down, in a few seconds it became rent, and the 
hydrate was formed. 

2. In a piece of lime of two or three pounds, a hole was 
bored an inch and half in depth, sufficiently large to admit 
the bulb of a thermometer. Water, no more than the lime 
could absorb, was next poured on the mass. The thermo- 
meter, from 55°, immediately rose to 70°. During about 
eight minutes little change of temperature was observed ; 
then, in less than a minute, the thermometer rose to 280°, 
accompanied with the production of steam and the falling 
to pieces of the mass. 

3. Into a small receiver, 2J inches high, IJ inch in dia- 
meter, quicklime in fine powder (just pounded) was put in 
sufficient quantity to fill it to about two-thirds. A ther- 
mometer then introduced stood about 60°. Next added 
water, more and more, till the whole of the lime appeared 
to be moistened. This done, in about half a minute, the 
thermometer stood at 80°; in about five minutes it had 
fallen to 78° ; then it began to rise ; in one minute it had 
risen to 100°, in less than half a minute more to 120°; then, 
after a few seconds, an explosion took place, the thermo- 
meter was thrown out and the lime was scattered, some 
even beyond twelve feet. 

4. Into the same receiver about the same quantity of 
pounded lime was introduced with excess of water, and the 
mixture was immediately stirred. The lime subsided on 
rest ; there was about one-tenth of an inch of superincum- 
bent water. After about twenty minutes the temperature 
had become a little higher; in about five minutes more 
steam was produced, but there was no explosion. 

5. To a piece of quicklime, weighing 88'3 grs., 9*2 grs. 
of water were added. A slight increase of temperature was 
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produced. After uliout a quarter of an Lour it became 
warm, but quite beftvabie ; portions fell off one after an- 
other, but no bigli temperature was produced. Wlipu cool, 
it was again weighed ; its weight was now 93-8 grs. ; so 
it had gained only 5'5 gra. of water. The portions which 
bad fallen off, put into water, were somo minutes before 
they became hot ; then they fell to powder, and became a 
thick paste. 

6, A piece of quicklime, weighing 310 grains, was kept 
an hour and a half in a close vessel with some damp paper. 
During this time it had increased in weight only half a 
grain. Now added gradually, in about half a minute, 19'5 
grains of water. The water, in minute quantity, was applied 
Baccessively to different parts of tlie mass. There was no 
sensible increase of temperature ; 13'5 grains more of water 
were added ; still no increase of temperature. After twenty- 
four minutes 6 grains more were added, without percep- 
tible effect ; and an hour later 6 more, making a total of 45 
grains. Shortly after some action had taken place, and 
a portion had fallen to powder with evolution of heat ; next 
■morning the whole mass was found broken up and reduced 
to the state of powder 

7. To 76 grains of quicklime reduced to fine powder, 
;1 grains of water were added in two portions, triturating 

'&e powder on each addition. I am not aware of any heat 
having been produced, nor did I see indications of any 
action. The dry powder was put into a tube and tightly 
icorked. On the day following there was no perceptible 
Now added water in great excess, so as to form a 
'thick paste. After a few minutes there was a slight increase 
[of temperature ; after twelve, it had become moderately 

■arm, and it continued so some time, showing the slow for- 

.ation of the hydrate. 

Do not those results warrant the conclusion, that lime is 
capable of uniting feebly with less water than is required 
to form the hydrate, that consisting of one proportion of 
each, the weaker compound containing probably two propor- 
tions of lime. In the last-mentioned experiments the quan- 
tity of water was nearly in accordance with this compo- 
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I shall now relate one or two other results which are 
rather favourable to this conclusion, and at the same time 
show how unstable is the union (if it be admitted) with the 
smaller proportion of water. 

8. To 39*5 grs. of quicklime added gradually 4 grs. 
of water. A little heat was produced, but a bearable one. 
Now plunged the mass into cold water, moving it rapidly 
for about a minute ; it remained cool. Transferred it now 
to the balance ; it had gained 8 grs. In a few seconds action 
took place, and the hydrate was formed. This experiment 
has been more than once repeated with the same result. 

9. Instead of mere water a mixture of about equal parts 
of water and sulphuric ether was poured on a piece of 
quicklime. The immediate effect was the cooling of the 
little mass by the evaporation of the ether. For many 
minutes there was a retardation of action, and when it 
began it went on slowly, the evaporation probably inter- 
fering, and preventing rapidity of combination. 

10. If, instead of cooling the quicklime, its temperature 
be at all raised, so much tjie more rapidly is the hydrate 
formed on the addition of water. Thus, on pouring a few 
drops of water on a small piece of quicklime fresh from 
the fire, allowed to cool, so that its warmth was hardly to 
be felt, no sooner did the water touch it than the union 
took place with explosive violence, driving the little frag- 
ments to the distance of several feet. 

There are other results which I have obtained of like 
significance. 

. 11. If aqua ammonise, or a strong solution of common 
salt, or of chloride of calcium — compounds having an affi- 
nity for water, and not readily parting with it — be added to 
quicklime, the formation of the hydrate is more or less re- 
tarded, but is nowise prevented, and when it takes place 
it is sudden, with the usual phenomena as to evolution of 
heat, &c. 

12. A similar retardation is witnessed when quicklime 
in mass is put into a solution of the carbonate or sesquicar- 
bonate of ammonia, or of the carbonate or bicarbonate of 
potash ; but when action commences it is rapid, the hydrate 
of lime being formed, with the usual production of heat. 
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But if the lime be reduced to the state of a very fine 
powder, and mixed (using trituration) with a strong solu- 
tion of either, a carbonate of lime is formed with a very 
slight elevation of temperature — that small degree refer- 
rible, I believe, to the portion of hydrate at the same time 
produced. 

On the supposition that two of lime can unite with one 
proportion of water, the instability of the compound is no 
more than might be expected. There are many analogous 
examples, such as the sesquicarbonate of ammonia, the 
neutral carbonate of this alkali, and the bicarbonate of 
potash and soda. A priori, we cannot predicate the chemi- 
cal relation of one body to another ; it may be conjectured, 
but it can only be determined by experiment. It might 
be supposed, that because carbonic acid is expelled from 
lime by a bright red heat, that it would not combine with 
this acid at a dull red heat. Yet this I find is the case. 

Considering the high temperature produced in the act of 
union of water and lime, and the quantity of steam that 
may be generated, the idea could hardly fail to occur, that 
the formation of the hydrate may be applied to some useful 
purpose, such as the blasting of rocks ; and if successful, 
might be especially useful in collieries as a substitute for 
gunpowder, which has so often occasioned, by the igniting 
of gas, terrible accidents with loss of life. 

The few trials I have instituted, with a view to this 
application, have not answered my expectations. I shall 
mention one or two of the latest I have made. Kecently I 
had a boring made in a block of sandstone, about 15 inches 
deep and 2 inches in diameter. It was filled with small 
pieces of quicklime ; water was poured in, which, it was in- 
ferred, found its way to the bottom in suflicient quantity, 
and the hole was then firmly closed by a plug of wood. 
No rending of the rock was produced ;• yet the hydrate was 
formed. It must be concluded that the elastic expansive 
force exerted was not superior to the resistance, and that 
all the steam was condensed. A second experiment was 
made, substituting for the boring in rock a strong earthen- 
ware jar, capable of holding about a quart. It was simi- 
larly charged and tightly corked ; the cork bound down 
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firmly by ^ cord. After about fifteen minutes an explosion 
took place. The report was like that of a pistol. The jar 
was broken into several pieces, and some of them were pro- 
jected many yards from the spot. 

Now, as coal is not nearly so resisting as sandstone, 
and as its boring is easily effected, I venture to express the 
hope that the experiment may be repeated in a colliery. 
It is easily made, at a cost not worth mentioning, is at- 
tended with no serious danger ; and should it be successful, 
it may conduce to the saving of many valuable lives. 



Some Observations on the Bloody chiefly in relation to the 
question^ Is Ammonia in its volatile state one ojits Normal 
Constituents f By John Davy, M.D., F.R.S. Lend, and 
Edin., &c. 

Of the many questions which have been propounded 
respecting the blood, there are two in particular which of 
late years have excited some interest and have given rise 
to much discussion ; one, whether it contains any ammonia 
in a volatile state ; — the other, whether the escape of volatile 
ammonia is the cause of that characteristic quality of healthy 
blood, its coagulation ? 

The latter question has been answered, as is well known, 
in the affirmative by Dr Benjamin Richardson in a work of 
much ability, a successful prize essay, which was published 
in 1858. Shortly after, viz., in the following year, I 
endeavoured to show that this is not the case. The experi- 
ments I made were mostly on the blood of the common fowl, 
which I selected chiefly on account of the rapid manner in 
which the blood of birds coagulates, and its high tempera- 
ture during the time the phenomenon is in progress. The 
results were all negative. The coagulation took place 
without obvious difference of time whether the blood was 
allowed to coagulate in a closed vessel, or exposed to the air, 
as, for instance, when received into a vial, the blood com- 
pletely filling it, and instantly closed by a glass stopper, — 
or into a vial of the same kind and the stopper left out. 
Further, I found that when ammonia in a notable quantity 
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was added to the blood, its coagulation was not prevented. 
These results, all of them well marked, seemed to warrant 
the conclusion that the volatile alkali is no wise concerned 
in the coagulation of the blood. I have made many experi- 
ments since, and they have all been of a confirmatory kind.*^ 

The other question, whether the volatile alkali is a normal 
constituent of the blood, is not so easily answered, and there 
is a difference of opinion on the subject among physiologists : 
thus, Frederichs, who has the reputation of being an ac- 
curate observer, thinks that it forms no part of the vital 
fluid ; whilst Dr Hammond takes the opposite view, and 
believes with Dr Eichardson that it is an integrant part of 
that fluid, and that he has detected it in no less than four- 
teen experiments, even in the blood of the common fowl, 
employing Dr Eichardson's test — that is, a slip of glass 
moistened with hydrochloric acid, and exposed to the vapour 
rising from the blood.f 

He does not state the particulars of the trials he made. 
This, I cannot but hold to be an omission, considering the 
nature of the fluid, how readily it changes, how apt it is to 
undergo decomposition, — that of the putrid kind, — and in 
the act to give rise to the production of ammonia in the form 
of the volatile carbonate. I believe there is no exagg^tion 
in stating that the instant the blood is taken from the living 
body a change of this kind commences ; hardly perceptible 
indeed at first, but with advance of tim6', especially at a 
temperature above 60 Fahr., rapidly increasing. In illustra- 
tion, I shall give the details of an experiment which I have 
made after the reading of Dr Hammond's statement. 

When the thermometer in the open air was 62°, a pullet 
was killed by dividing the great vessels in the neck. The 
blood, which was very florid, was collected in three small 
cups, and each was covered with a plate of glass moistened 
with hydrochloric acid. In each the blood coagulated in 
less than two minutes. After an exposure of five minutes 
the glass from one of them was removed, and the acid 

♦ See Trans. Roy. Soc. of Edin. for 1869 ; and my Physiological Re- 
searches, London, 1863. 

t Physiological Memoirs, Philadelphia, 1863. I quote this author, being 
one of the latest and ablest inquirers I can refer to. 
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evaporated at a low temperature ; now on examination, 
whilst still warm, using a J-inch power, not a trace of 
muriate of ammonia was visible. After ten minutes' 
exposure, another glass was removed ; the result was similar. 
After fifteen minutes, th6 third was examined ; now, there 
were traces of the salt in unmistakable crystals. A fresh 
plate with acid was How put on the first cup, and left on five 
minutes ; on evaporation, a distinct formation of the salt 
was found on the glass. 

In further illustration of the rapid manner in which 
ammonia is formed and evolved in connection with the 
change which takes place in animal matter after deprivation 
of life, I shall mention another experiment, made when 
the temperature of the air was 64°. A portion of muscle,, 
with a little fat (together equal in weight to 90*7 grs.), was 
taken from the leg of a lamb in less then ten minutes after 
it had been killed by the butcher ; the flesh was still warm. 
After fifteen minutes (the time taken in bringing it from the 
slaughter-house) it was put into a small low cup and covered, 
without being in contact, with a plate of glass moistened 
with dilute acid. After an hour, the glass was taken off 
and the acid evaporated ; a distinct trace of muriate of 
ammonia was left. The experiment was repeated ; the 
glass was left on for two hours and twenty minutes : now, 
the result, as shown by the crystals formed on evaporation, 
was still more strongly marked. It was again repeated 
without delay, and the glass was left on from 6.4 p.m., to 
12 P.M. The formation of crystals now obtained on eva- 
poration was copious ; they were, as seen with the J-inch 
power, large and characteristic, and yet the meat was not 
apparently the least tainted ; it had undergone during the 
time — altogether about nine hours — no change of colour, 
and had not acquired the slightest unpleasant smell. 

Need I point out the bearing of the results of these experi- 
ments on those of Dr Hammond ? If he delayed examining 
the blood for two or three hours, and more especially if his 
experiments were made during the summer, his finding 
ammonia in the vapour of fowl's blood is no more than might 
be expected. 

Still, it may be said, it is open to question whether 
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ammonia, and in its volatile state, does not exist in the 
blood of other animals, and even in excessively minute 
quantity, in the blood of birds. 

Eeasoning from certain facts this seems probable. It is 
known in the instance of man that the air expired com- 
monly contains a minute quantity of this alkali, leading to 
the inference that it is exhaled from the lungs, and previ- 
ously existed in the blood. Dr Richardson, in the work 
already quoted, gives an account of many experiments, 
seemingly conclusive on this point, I may relate a few 
which I have made, employing the same method which he 
used. The subjects of the trials were persons of different 
ages, including infants, all in health. The expiration 
directed on the moistened glass was made through one 
nostril, the other and the mouth closed. Forty deep inspir- 
ations in my own case were commonly sufficient to afford 
distinct, though slight, traces of muriate of ammonia, as seen 
with the high power after the evaporation of the acid, and 
whilst the glass was still warm. Rarely, in any instance, 
have no traces of the salt been obtained. The indications, 
however, have been variable, sometimes stronger, sometimes 
feebler, as if depending on states of the system at different 
times of the day and under different conditions, — a varia- 
bility which Dr Richardson also observed.* 

* In the experiments described above, the precaution was taken of breathing 
through the nostril to avoid the risk of error which might occur were the 
respiration through the mouth : in the latter case, the result might be vitiated, 
and an erroneous inference made, were there a tooth undergoing decay, or a 
bit of meat adhering, from which, if in a state of incipient putrefaction, 
ammonia could not fail to be exhaled. When I have compared the breath 
expired from the lungs through the nostrils and through the mouth, I have 
found stronger indications in most instances of ammonia from the latter than 
from the former. I need hardly pemark, it is so obvious to reason, that thia 
test of ammonia may have a useful application in medical practice — e^., in 
diagnosing the earlier and later stages of pulmonary consumption. 

It may be worthy of mention, that the transparent limpid fluid which so 
often drops from the nose in cold weather (as it were by distillation) has had, 
as often as I have examined it, an alkaline reaction, and has afforded, after 
the addition of hydrochloric acid, on evaporation, distinct crystals of muriate 
of ammonia, mixed with which have been a few of common salt. The healthy 
saliva, as is weU known, has the same reaction, and, similarly treated, affords 
crystals of the same kind as the preceding — tending to prove that ammonia 
in each instance is eliminated, and is derived from the blood. 
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I have obtained also traces of the volatile alkali from 
the breath of other animals. In the instances of the horse 
and duck they were unmistakoable. The trials were made 
in the same manner as that described — the mouth and one 
nostril closed. The time occupied was about five minutes. 
In the instance of the common fowl, no trace was detected ; 
but as its nostril is very much smaller than that of the 
duck, it is not so easy to direct the current of expired air 
on the spot moistened with the acid. The crystals obtained 
from the breath of the horse were so large as to be dis- 
tinctly seen with a glass of a quarter-inch power, yet were 
hardly appreciable by weight. These trials were made in 
the open air. 

Besides an exhalation of ammonia from the lungs, it is 
also well ascertained that it is excreted by the skin. It 
has been found in sweat by Berzelius in the form of the 
muriate, and has been detected by other inquirers. Like 
Dr Kichardson, I have found it evolved even in insensible 
perspiration. Here is an instance : — When the thermometer 
in my room was 70°, a slip of glass moistened with the 
dilute acid was kept under the palm of the warm hand for 
ten minutes, carefully avoiding contact ; now, on examina- 
tion, after evaporation of the acid, a trace of muriate of 
ammonia was obtained in minute crystals, sufficiently dis- 
tinct, and more than I could have expected. This experi- 
ment I have repeated on myself and others with like result. 
The warmer the weather, and the higher the temperature 
of the surface, the larger commonly has been the proportion 
of the salt formed. It is noteworthy, that when the glass, 
without the addition of the acid, had been exposed to 
the insensible perspiration during the same length of time, 
no trace of salt was detected on it ; leading to the inference 
that the ammonia exhaled is in the volatile form, and pro- 
bably in union with carbonic acid. 

Reflecting on these facts, it seemed probable that if 
ammonia in the volatile state exists in the blood, it is likely 
to be in a larger proportion in venous than in arterial 
blood, on the supposition that it is exhaled from the lungs 
with carbonic acid in the act of expiration. To test this I 
made trial of the two kinds of blood, one from the jugular 
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vein, the other from the carotid artery of a lamb ahout to 
be slaughtered. The \yeather at the time was warm, the 
thermometer in the shade 75°. The quautity of blood col- 
lected of each kind was about the same, the recipient vessels 
of like size, capable of holding about three ounces. The 
instant they were filled they were covered with a plate 
of glass partially moistened with the acid. After fifteen 
minutes an examination was made in the manner before 
described. On the glass exposed to the arterial blood no 
muriate of ammonia could he detected with the high power 
of the microscope ; but on that exposed to the venous a 
trace of the salt was observed. 

I shall now mention some other instances in which, 
nsing the same method, I have examined the blood in spe- 
cial quest of ammonia. The animals from which the blood 
was obtained were the common fowl, the duck, horse, sheep, 
heifer, calf, sea-trout (Salmo truita), and toad. In all the 
experiments, in those already described and those which 
follow, due precautions were taken to avoid as munh as pos- 
eible error, and this both in relation to the acid used and 
the place where tlie trials were made ; in many instances, 
for greater security, a comparative experiment was made 
under the same circumstances as to time and locality, with 
the acid alone and the blood alone. Tlie results of these 
were negative* 

1. Of the Common Fowl — When fhe temperature of the 
open air was 47°, a hen of about three years old was killed 
by the division of the great cervical vessels. The blood that 
first flowed was received into a wine-glass. It coagulated 
almost instantly, certainly in leas than half a minute. A 
plate of glass moistened with acid was immediately placee 
over it. After ahout five minutes it was taken off', and the 
acid evaporated ; no trace of ammonia could he detected on 
it, on inspecting it witli the high power. The blood which 
flowed last, which also rapidly coagulated, and was nearly 

* In mj saj'lJar Eiperimcnfs, thoao marie in 1859, the test employed for 
the detection of iminiDiu'a was a glass rod, moisfened with hydrochloric acid 
of redaoed strength, whioh, as hiti been well pointad out by Di Richardson, 
w lees delicate, less to bo relied on than that of the cryetalline formetJon of 
mnnBte of ammnniti, na eePD with ths niicmscope. 

KEW SEHIES.^TOL. XIX. NO. I.- — J.\M'ART 1864. 
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equal in quantity, was subjected to the same trial, and for 
about the same time ; it afforded a tolerably distinct trace 
of muriate of ammonia. Fresh glasses were applied, and 
it may be generally remarked, that the indications of the 
evolution of the volatile alkali increased pretty regularly 
from hour to hour, 

2. Of the Duck. — When the open air was 40°, a duck of 
about three months old was killed in the same manner as 
the fowl. The blood, as it flowed, was received into two 
wine-glasses, and into a smaller glass, in each of which it 
was subjected to the same treatment as the preceding. In 
the first glass, it coagulated in about two minutes ; in the 
second, there was a slight retardation ; in the third, the 
retardation reached about ten minutes. The blood which 
flowed first was brightest. The plates of glass, moistened 
with acid, were examined after about ten minutes' exposure. 
On that from the first, not a trace of the salt coutd be de- 
tected under the high power ; on that from the second and 
third, a slight trace was visible ; on repetition, and four 
hours' exposure (this in a room the temperature of which 
was 60°, the first was in the open air), a trace of salt was 
obtained from each portion, strong from the second, and in 
proportion to quantity of blood ; also from the third, but 
very slight from the first. In this, as in the preceding 
example, the saline formation obtained by repetition of the 
trials increased, and the more rapidly as putridity advanced. 

3. Of the Horse. — When the open air was 65°, three 
ounces of blood were taken from the jugular vein of a car- 
riage-horse. A prepared plate of glass was instantly placed 
over it. ' After half an hour, when the blood had coagu- 
lated, and when the buffy coat that had formed was equal 
nearly in thickness to the crassamentum which had sub- 
sided, an examination for ammonia was made ; barely a 
trace of it was discernible, no crystals could be detected, 
merely numerous minute granules. On a fresh glass, after 
thirty minutes, a distinct trace was obtained, and in a crys- 
talline form. The trial was repeated as many as four 
different times in the twenty-four hours. The saline for- 
mation was found to increase in quantity with the lapse' of 
time. In the last, the crystals of muriate of ammonia, as 
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iSeea with the high power, were niinierous and large, and 
yet the glass had increased in weight only '01 grain. 

4. Of the Sheep. — "When the temperature of the air was 
about 70"^, two portions of blood were obtained from a sheep 
of about three years old, one portion just after the great 
cervical vessels had been divided — this chiefly arterial ; 
another when the flow of blood had become languid — this 
of a darker hue, and, it may he inferred, chiefly venous. 
The quantity of each was about three ounces ; they were 
tested in the Kame manner as the preceding. Tlio first 
examinatiou was made after an hour. From the arterial 
blood a very few and minute crystals of muriate of ammonia 
were obtained ; from the venous, more. The difference 
was well marked. After two hours, and again after sixteen 
hours, the trial was repeated. Each time there was an 

1 of the salt, and in a somewhat larger proportion 
'fiom the venous than from the arterial. 

5. Of (he Coif. — The temperature of the air wa3 about 
the same as the last mentioned, as was also the quantity of 
blood, which was the first that flowed. Examined after an 
hour, a distinct but very minute formation of muriate of 
ammonia was detected. Examined a second and a third 
time, after the same intervals as the sheep's blood, the 
results were very similar. The increase of weight after the 
last and longest interval did not exceed O'Ol grain. 

6. Of the Bullock. — The air was about 65°. The quantity 
hlood collected was five ounces ; it bad the character of 

venous blood, having been obtained when the flow had 
nearly ceased. Examined after eight minutes, distinct 
crystals of muriate of ammonia were seen on the glass more 
than in any of the preceding trials. Again, examined at 
intervals during the twenty-four hours, the results were 
much the same as the preceding, the quantity of saline 
matter increasing with the length of time. On the last 
lass its proportion was greater than in any of the fore- 
ing ; the crystals were distinguishable by the naked 



* Of these apecimens of blood, the sheep's bore diatiDCt marks of patriditj, 
> indicBted b; emell and diacaloration (rediieaing of tbe senim) somewbat 
Mlier UiMi the bullock's ; the bullock's tbau the calf a and borse's. On tbs 
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7. Of the SeorlVout — When in Lewes of the Orkney 
islands, in the beginning of August, I availed myself of the 
capture of some fish of this kind in the sea with the net to 
examine the blood. About half an ounce was collected 
from three fish by cutting the gills the instant they were 
taken out of the water. After fifteen minutes' exposure, on 
evaporating the acid, a distinct trace of muriate of ammonia 
was observed, and rather more on a second trial after four 
hours' exposure. The coagulum was soft and dark. 

8. Of the Toad. — This trial was made in July. The 
toad was of ordinary size, and vigorous, as it commonly is in 
this month. Though the quantity of blood was small, it 
afforded a distinct trace of ammonia after an hour's ex- 
posure. As the blood was obtained by decapitation, it was 
a mixture of venous and arterial.* 

9. Of the Fluid of the A llantoid of the Egg of the Common 
Fowl. — In this fluid, when the foetal chick had nearly 
reached its full time, I have detected ammonia. The fluid 
was of sp. grav. 1016, of alkaline reaction ; on evaporation 
after the addition of hydrochloric acid, it yielded some 
minute crystals of muriate of ammonia. In this stage of 
existence the chick may be considered as differing but 
little from the batrachian, the respiratory function being of 
no greater activity than suffices apparently for the organic 
changes essential to development, and nowise sufficient to 
preserve the temperature essential to the life of the foetus.f 

What are the conclusions to be drawn from these re- 
sults ? 1. Do they not all tend to confirm the inference 
that the congulation of the blood is not owing to the escape 

third day, the serum of the calf s blood was still colourless ; that of the horse's 
only very slightly coloured. 

* When stooping over the toad, a nauseous smell was perceived, and an acrid 
taste in the pharynx, followed by slight headache and malaise, which at the 
time I fancied might be owing to vapour from the body of the reptile. The 
cutaneous glandular structure was in an active state, and distended with its 
peculiar acrid fluid. 

t It is very remarkable how rapidly the temperature of the young bird 
rises when its active respiration is established. The following is an ex- 
ample ;— The temperature of a gosling, in process of hatching, just after the 
end of the e^g had been partially broken, was 94® ; two hours later it had 
risen to 104° ; after other two hours to 109® ; then its head was out of the 
shell, and the young bird was making muscular efforts to extricate the body. 
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of the volatile alkali ? 2. Are they not favourable to the 
idea that the blood generally contains a very small propor- 
tion of ammonia ? 3. Do they not also favour the idea 
that the proportion of ammonia is larger iu venous than in 
arterial blood ? 4. And do they not render it probable 
that in those animals in which the blood is least thoroughly 
aerated, such as the Batracliiaus and other allied genera, the 
proportion of thia alkali is greater than in those animals, 
such as birds and mammalia, of higher temperature and more 
complete pulmonary respiration ? 

Bhould these conclusions be admitted, it is not difficult 
to imagine the source of the volatile alkali, inasmuch as, 
irrespectively of the metamorphic changes which are in 
constant progress in the body at large, were we to confine , 
the attention to the stomach and intestines, we might in 
them, in the ingeata, iu tlie one during the formation of 
chyme, and in the other in the further changes going on 
in them, find the production of ammonia. Whenever I 
have examined either the contents of the stomach of any of 
the mammalia killed in health,* or the contents of the intea- 
tinea, I have always detected it ; and that it should pasa 
into the blood, may be easily credited, as the urine is seldom 
■free from it, and often abounds in it. 



the Relative Effecls of Acid and Alkaline Solutions on 
Muscular Action through the Nerve. By H. F. Baxter, 

Eaq,, Cambridge. 

The present inquiry originated during an investigation 
""On the subject of Muscular Contraction ; and as some 
experimental conclusions have been based upon the so- 
called anelectro-tonic state of the nerve, it became of im- 
portance to ascertain whether this state — electro-tonic — 
dei)ended upon any peculiar electrical condition, or whether 
le effects which indicate its existence might not be refer- 
ible to changes, elect rolytical, which take place in the 
'lerve ; and the facts which I propose to consider are the 

* Bee FhyBiolugical BevearcbM, by the author, p. 339. 
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following. If a current of electricity be made to traverse a 
portion of a nerve connected with the muscles, a diflference 
will be observed in the effects, as manifested by the muscu- 
lar contractions, when the current is suspended. The 
muscles of the limb whose nerve has been traversed by an 
inverse current will contract tetanically; whilst the muscles, 
if the current be direct^ will contract but once — the tetanic 
contractions being very rarely produced. These effects vary 
according to the strength of the current and the time of its 
passage. Matteucci,* in his papers on the " Physiological 
Action of the Electric Current," came to the conclusion that 
tJie passage of the electric current through a mixed nerve 
produces a variation in the excitability of the nerve, dif- 
fering essentially in degree, according to the direction of 
the current through the nerve. This excitability being 
weakened and destroyed, and that more or less rapidly, ac- 
cording to the intensity of the current, when it circulates 
through the nerve from the centre to the periphery (direct 
current). The excitability, on the contrary, being pre- 
served and increased by the passage of the same current in 
a contrary direction, that is to say, from the periphery 
towards the centre (inverse current). But in a subsequent 
paper f on the ** Secondary Electro-Motor Power of Nerves," 
he refers the effects to a secondary electro-motor power, and 
says, " the secondary current, the existence of which is 
demonstrated by the galvanometer, and which is direct for 
the nerve that has been traversed by the inverse current, 
and which is also demonstrated by the contractions of the 
galvanoscopic frog [placed upon the nerve], explains, accord- 
ing to the known laws of electro-physiology, the effects 
produced by it on the opening of the circuit." 

** If any part of a nerve," says Du Bois Reymond,J " be 
submitted to the action of a permanent current, the nerve, 
in its whole extent, suddenly undergoes a material change in 
its internal constitution, which disappears on breaking the 
circuit as suddenly as it came on. This change, which is 
called the Electro-tonic state, is evidenced by a new electro- 
motive power, which every point of the whole length of the 

* Phil. Trans., 1846, 1847. t Ibid., 1861. 

X On Auimal Electricity. Edited by H. Bence Jones, M.D., p 213. 



on Muscular Action through the Nerve. 31 

I nerve acquires during the passage of the current, so as to 
produce, in addition to the nerve-current, a current in the 
direction of the extrinsic current. As regards this new 
mode of action, the nerve may be compared to a voltaic pile, 
and the transverse section loses its essential import. Hence 
the electric effects of the nerve, when in the electro-tonic 
state, inay also be observed in nerves without previously 
dividing them." 

On a former occasion* I endeavoured to ascertain whether 
the electric condition of the nerve might not, under these 
circumstances, he increased ; the results of my experiments, 
however, failed to give any evidence in support of that 
conclusion ; but, on the contrary, the nerve-cunent was 
destroyed, and I was led to suppose that the electric 
current occasioned a disorganisation of the nerve. The 
later researches of Matteucci clearly point out the cause of 
my failure, and confirm in a great measure the results I 
then attained. 

In an elaborate article, published in the " British and 
Foreign Medico-Chirurgical Review " for July 1862, ou 
general Nerve Physiology (German), it would seem that 
amongst the German physiologists this state of the nerve 
is still considered as being in a peculiar state (electro-tonic — 
electrotonus). Pfliiger, who lias worked at the subject to 
some extent, speaks of the portion of nerve connected with 
the cathode as being brought into the state of catelectro- 
tone, and that the irritability uf this portion is increased 
and rendered favourable for conducting; whilst that por- 
tion of the nerve connected with the anode is brought into 
a state possessing the opposite properties, and is spoken of 
as being brought into a state of anelectrotone. Reason- 
ing from the facts established by Matteucci, it appears to 
me that the two portions of the nerve called anelectrotone 
and catelectrotoue, by Pfliiger, correspond to the portions 
where the acid and alkaline compounds are developed by 
the electric current ; if so, the effects are evidently refer- 
able to the secondary electro-motor of the nerve as con- 
sidered by Matteucci. To ascertain how far this supposition 
* Ediubucgli New Pbilosophical Joaniat, New Series, April 18GB. Essaj 
on Oiganic Folirity, cliap. ix. 
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may be correct, it becomes necessary to obtain further evi- 
dence thai! that afforded by the use of the electric current, 
and for this purpose I employed chemical reagents in the 
following manner : — 

It is reasonable to suppose, that by placing an acid and 
an alkaline solution on different portions of a nerve con- 
nected with the muscles, that some difference might be 
obtained in the contractions, depending upon the relative 
position of these solutions in regard to the muscles. In 
my first experiments the two limbs remained connected 
with tJie spinal cord, but the contractions excited in one 
limb, in consequence of reflex actions, rendered the results 
doubtful. The following plan was consequently adopted : — 
The two lower limbs being separated, a long portion of the 
sciatic nerve was dissected out and placed on two portions 
of bibulous paper, resting on distinct pieces of glass, and 
the leg rested on another distinct piece of glass. The 
bibulous paper, when well soaked, prevented the solutions 
from running over the surface of the glass : the distances 
between the place where the solutions were applied and 
the muscles could be varied at pleasure ; but the piece of 
glass upon which the limb rested was higher than the 
others, so as to keep the solutions from running down on to 
the muscles. To prevent the nerve from being moved 
during the contractions of the muscles, it was necessary to 
fasten the limb down, either by a ligature or by placing a 
weight on the thigh bone. 

The limb in which the acid solution was nearest the 
muscle will be designated by the letter a ; that in which the 
alkaline solution was nearest to the muscle by the letter 6. 
I need scarcely add that the nerves should be placed on 
distinct papers and glasses, otherwise a circuit would be 
formed between the two nerves, if resting on the same 
papers. 

The acids comprised the sulphuric, nitric, muriatic, and 
the acetic acid. Three solutions of each were prepared, 
varying in strength, and consisting — No 1, of 1 part of 
acid to 10 of water ; No. 2, of equal parts of acid and water ; 
No. 3, of concentrated acid. The alkaline solutions, com- 
prising those of potash, ammonia, and soda, were formed as 



I 

I 



I 



on Muscular Aclion through the Kerve. 33 

follows: — The potash solution, No. 1, consisted of 1 part 
liq. potasste to 10 of water; No. 2, of equal parts of liq. 
potassEB and water; No. 3, of pure liq. potassie. The 
ammonia solution — No. 1, of 1 part liq. aramonife to 10 of 
water; No. 2, of equal parte of liq, ammonife and water; 
No. 3, of concentrated liq. ammoniEe, The soda solution — 
No. 1, of a scruple of hicarbonate of soda to one ounce of 
water ; No. 2, of two drachms of the bicarhonate to one 
ounce of water. The acids and alkalies were those pre- 
pared according to the London Pharmacopceia, 

Some care is requisite in applying the solutions. The 
best plan was to use a glass rod instead of a piece of glass 
tubing, or a glass pen, which could be easily cleaned ; and 
as it was necessary to apply the solutions simultaneously, 
two rods were required. Or, instead of dropping the solu- 
tions upon the nerve, the solutions were placed on the papers 
and the nerve then dropped upon the solutions. 

Having arranged the nerve of a and of h upon the papers, 
which were one-eighth of an inch in width, and the distance 
between the papers a quarter of an inch, whilst that of the 
muscle from the paper was half an inch, the limbs being 
firmly secured, the first experiments were for the purpose 
of ascertaining the effect of placing the solutions, not simul- 
taneously upon the nerve, but one after the other. The 
nitric acid and potash solutions were employed. Upon 
placing the alkaline solution. No. 1, upon the nerves, a slight 
contraction in a, but none in 6; No. 1 acid solution was 
now placed upon the nerves — no effect. TJie acid solution. 
No. 1, was placed upon the nerves — no effect. On placing 
the alkaline solution on the nerves, a slight contraction in 
a, but none in b. The No. 2 solutions were now employed 
in the same manner: with the alkaline solutions, contrac7 
tions in both limbs, consisting of two strong contractions in 
a and four in i; upon placing the acid solutions on the 
nerves, three contractions were excited in a, but none in 
When the acid solutions were first placed upon the 
two contractions in a, none in b ; but upon the 
addition of the alkaline solutions, three strong contractions 
in 6, slight fibrillar contractions in a. With the solutions 
No. 3, with the alkaline, three strong contractions in a, 

NEW SBaiKS. VOL. XIX. NO. I. JANDART 186-1, 
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four in 6 ; on the addition of the acid, none in &, three strong 
ones in a. With the acid eolations, two in a, one in b ; 
upon the addition of the alkaline, none in a, four strong 
contractions in b. 

From the foregoing experiments we see — First, that 
the alkaline solutions excite stronger muscular contrac- 
tions than the acid solutions ; and Secondly, that the strong 
solutions, especially the acids, prevent the transmission of 
nervous impressions excited at the distal extremities of the 
nerve, which is no doubt due to the disorganisation of the 
nervous structure. 

In the following experiments, the solutions were placed 
simultaneously upon the nerves, beginning with the weaker 
solutions. 

Experiment I. — With NUrie Aeid and Potash. 

With No, 1 5o/titton«.-— A slight contraction in a, none in 6. 

With iVb. 2 solutions. — ^Two powerful contractions in b; slight 
contractions and more continued in a. 

With No, 3 solutions, — Four powerful contractions in 6, but 
only one in a. 

Experiment II. — With Nitric Aeid and Ammonia. 

With No, 1 solutions. — A slight contraction in 6, none in a. 

With No. 2 solutions, — Slight fibrillar contractions in 6, two 
powerful ones in a, and after a short time, slight fibrillar contrac- 
tions. 

With No, 3 solutions, — Three powerful contractions in 6, and 
two in a. 

I was much surprised at these results with the ammonia 
solutions, as Kiihne* has stated that ammonia is a strong 
muscular excitant, and that the vapour of ammonia is suffi- 
cient to cause muscular contractions. On applying the 
strong solution to the surface of the muscle, slight con- 
tractions occurred, but with the weak solutions, I could not 
obtain any effect. I believe that a great many of the results 
which appear as contradictory arise from neglecting to state 
the season of the year in which the experiments are per- 
formed. 

• Report on Muscular Contraction. By A. B. DuflSn, M.D., in Beale's 
ArebiTM of Medicine. Nos. 10 and 11. Lond., April 1862. 
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My present investigation was uiidertakeu during tlie 
months of September and October ; the weather at tlie time 
being cold, and the frogs were gettiug apparently into a 
torpid state, and certainly not so excitable as during the 
BUmmer months. It ia well known that during the spring 
months, at the time of spawning, the irritability of the 
frogs ia so great, that it is difficult to perform any experi- 
ments upon them. Tlie mere division of the spinal cord 
will throw the animal into a state of tetanus ; and I have 
found that removing them from the water, and hand- 
ling them, will beqiiite sufficient to produce the same state. 

III.— With Nitric Add and Soda. 
Wtth No, 1 solutions. — No contractions eitlier in a or 6, 
With No. 2 solutioiig. — Two contractions in a, one in b. 
With No. 3 aeid and No, 2 soda. — Two powerful contractions 
a, and then slight Gbrillar contractions ; three powerful con- 
tractions in b. 



Experiment IV. — With & 



e Aeid and Potash, 



With No. 1 solutions. — Slight contraction in a, none in b. 

With No. 2 soliitions. — One strong contraction in a, and then 
slight fibrillar contractions; two strong contractions in 6, and 
;*Iight fibrillar contractions, but they did not last ao long as those 



With No. 3 solutions.- 
atrong contractions in a. 



1 strong contractions in 6, thri 



EsPERiMENT V. — With Sulphuric Acid attd A 
With No. 1 solutions.— SYi^hi fibrillar contractions 



ion*. — Two strong contractions in 
a, and slight fibrillar contractions. 

ous. — Two stront; contractions in 
6, and then fibrillar contractions. 



With No. 2 soH 

ong contractions i] 

With No. 3 solui 

■strong contractions ii 



ExPKftiMBiST Yl.—With Sulphuric Acid and Soda. 

With No. 1 solutions, — A slight contraction in a, none in b. 

With No. 2 solutions. — Two strong contractions in o, and then 
slight libriUar contractions ; one strong contraction in b. 

With No. 3 aeid and No. 2 soda.—Tvio stiong contractioni 
in a, three strong contractions in b. 
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Experiment Vll.—With Mui 



e And and Potath. 



With No. 1 tolutioris. — A slight contruction in a and in b. 

With Nq, 2 tolutions. — One strong contraction in a, two con- 
tractions in b, and then fibrillar contractions. 

With No. 3 solutions. — IVo strong contractiouH in a, and then 
fibrillar contractions ; tliree strong contractions in b. 

ExPBRiMBNT VIII. — With Muriatic Aeidand Ammonia. 

With No. 1 solution*. — Slight fibrillar contractions both in a 
snd b. 

With No, 2 solutions. — One strong contraction in a, and then 
fibrillar ; three strong contractions in 6, 

With No. 3 solutions. — One strong contraction in a, four in b. 

ExPBRiUENr IX. — With Muriatic Acid and Soda. 
With No. 1 solutions. — No contraction either in a or (. 
With No. 2 ioiwttorw.— Slight contraction in a, none in b. 
With No. 3 acid. No. 2 soda. — One strong contraction in a, and 
then fibrillar; two in 6. 



Experiment X. — With Acetic Add and Potash. 
Xo effect- 
strong contractions 



With No. 1 solulions.- 

With No, 2 solutions. — Two strong contractions in a, one in b. 
With No. 3 solutions. — One strong contraction in a, and then 
fibrillar; three strong contractions in b. 

ESPKRIMKNT XI. — With Acetic Acid and Ammonia. 
With No. 1 solutions. — A slight contraction in a, none in b. 
With No. 2 solutions. — Two slight contractions in 6, three 
strong contractions in a. 

With No. 3 solutions. — Two strong contractions in b, one in a. 

ExFERiMBTiT XII, — With Acetic Add and Soda. 
With No. 1 solutions. — No effect. 

With No. 2 solutions — Slight contraction in a, none in 6. 
With No. 3 aeid. No. 2 soda. — Two slight contractions in a, 
one powerful contraction in b. 

The first conclusions to be deduced from the results of 
these experiments, are, — Isf, That a difference in the position 
of the solutions on the nerve produces a difference of effect ; 
2d, That the contractions which result do not bear any rela- 
tion, beyond a certain point, to the strength of the solutions. 





I 
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they do not increase with their increased strength ; and, 3rf, 
That a difference is obtained with different Bolutioiia, the 
alkaline solutions producing a greater or more constant 
effect than those of an acid nature. 

The next question which naturally arises for consideration 
is that respecting the mode of action of chemical reagents 
upon the nervous tissue, in causing muscular contractions. 
Do they act by rea<:ting upon the electricity of the nervous 
tissue, or by reacting upon the compound forming the 
tissue, and thus indirectly, upon tlie molecular forces asso- 
ciated with it ; or in other woidfi, upon nerve-force ? 

We have no reason for supposing that chemical reagents 
vould act upon the nervous tissue in a different manner to 
that observed during ordinary chemical reactions, much less 
reason have we for believing that, under these circumstances, 
the vital property of the tissue, nerve-force, would be in- 
creased ; we must therefore consider what are the effects 
that take place during ordinary chemical actions, and I shall 
limit myself now to the electrical effects. In ordinary 
chemical actions, it is well known that during chemical 
combination the compound which performs the part of an 
acid takes positive electricity, and that of an alkali negative 
electricity, and the current of electricity which results there- 
from goes from the alkali to the acid. When we apply our 
acid and alkaline solutions upon a nerve, the same effects 
are produced, which can be readily proved by the galvano- 
meter. Now, the direction of the current, as is well-known, 
has a most important influence in causing contractions, the 
direct being far more influential than the inverse. I will 
first consider the action of a single solution upon a nerve, 
and believe it to be as follows: — We have first the che- 
mical changes taking place between the chemical reagent 
and the nerve, during which changes contractions are excited 
in the muscle, and an electric current developed at the seat 
of chemical action; if au acid be employed, the current 
goes from the nervous tissue to the acid, if an alkali, from 
the alkali to the nervous tissue. The strength of the current 
would depend upon that of the solutions. Now, I do not 
think that when one solution alone is used, that the mus- 
cular contractions excited depend upon the electric current 
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that is developed, but rather upon the changes which take 
place during the chemical reactions ; when the two solutions 
are placed upon the nerve, then the actions become more 
complex ; in addition to those acting upon the nerve, we 
have those arising from the combination between the solu- 
tions. If the solutions are weak, there may not be sufficient 
disorganisation of the nerve produced to prevent it from 
being able to conduct either nervous impressions, or much less 
a current of electricity, through the part where the solution 
has been applied ; but if concentrated, then disorganisation 
takes place, and the nerve becomes incapable of conveying 
its own impressions, and even perhaps the electric current, 
80 far as to excite nervous action ; so that the conducting 
power of a nerve under these circumstances becomes a point 
of some consideration. 

Let us consider for a moment the effects produced by 
using one solution only, as in my first experiments, and 
then by adding another. If the weak acid solution be 
placed near the muscle — no contraction ; let the alkaline so- 
lution be now placed on the distal side of the nerve — if of 
sufficient strength, it will cause contractions, in consequence 
of the acid not destroying the conducting power of the nerve 
to its own impressions ; but when the combination of the acid 
with the alkali takes place, we may then have contractions 
I)roduced, in consequence of the current thus developed, 
which being direct^ going from the alkali to the acid, is 
favourable for causing contractions. If the acid be too strong, 
the transmission of the nervous impression is prevented, and 
very likely the influence of the current also. Let the alkali 
be placed near the muscle, contractions occur ; now, place 
the acid upon the distal extremity, — no effect ; the current 
is now in the reverse direction — unfavourable for producing 
contractions. Let the two solutions be placed on the nerve, 
simultaneously, as in Experiment 1, the same reasoning will 
apply, and it is interesting to observe, that when the No. 2 
solutions were applied, a difference in the nature of the con- 
tractions were observed, being slightly tetanic in the limb a. 
In other experiments also, when the acid was near the 
muscle, the fibrillar or slight tetanic contractions, were more 
frequently produced than in the other limb. It may be said 
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at the acid being a stronger mnscTiIar excitant, the effectB 

ere due to the acid getting upon the muscle ; to avoid this 

email quantity of oil was smeared over the surface of the 

inuscle previous to applying the acid, so as to prevent its 

action, hut the same effects were obtained. 

The results of this inquiry go far to confirm the conclu- 
aionof Matteucci, that when an electric current has traversed 
nerve and is then suspended, the tetanic contractions pro- 
Iticed are due to a secondary electro-motor power established 
in tiie nerves. If the current be sufficiently strong, there 
is an electrolyzation of the nervous structure, and conse- 
quently, an acid developed at the anode and an alkali at 
the cathode ; as these tetanic contractions are principally 
observed in the limb in which the current has been inverse, 
it corresponds to the acid being developed near the muscle, 
and the alkali at the distal extremity ; and upon the suspen- 
fiion of the current, the current arising from the combina- 
tion of the compound formed during the electrolyzation of 
the nervous tissue is then directed towards the muscle, as 
shown by Matteucci. That the tetanic contractions should 
be more prolonged after the passage of the electric current, 
than when the solutions are applied, as in these experiments, 
ia what one would naturally expect, considering that the 
changes were, in the one case in the substance of the nervous 
tissue itself, and in the other, merely between the solutions. 
We have therefore no evidence for believing that the so- 
called electro- tonic* state of the nerve (electrotonus) is any- 
thing more than the secondary electro-motor power of the 
nerves induced by tlie electric current. The contractions 
of the muscles hecoming, in fact, a galvaiioscopic test of the 
chemical and electrical changes which take place in its own 
.nerve. 



tt IB interesting tn otsarvo whence tlie origin of the terra etectro-lonK 

, Faradny employed it in Ms first serieB of papers (Eiperimmlal Beitarchei, 

1. IB) to indicate the pecniiar state in which a wire wke suppoaeil lo he 

ight, when subject to volta-elcctric or mitgiieto-electric induction ; but hs 

RobBeqaentt? found that the supposed effects could be fully eiplained witboat 

'mitting the electro-tonic state. 




On the Antiquity of Man ; a Review of " Lyell" and 
" Wilson."* By J. W. Dawson, LL.D., F.R.S., F.G.S., 
Principal of M'Gill College and University, Montreal. 
Communicated by the Authorf 

Questions of human origins have always been popular, 
and have been agitated in ail sorta of forms. Next to the 
dread question of the unknown future, the long-buried past 
is one of the most attractive eubjects of inquiry ; and while 
the faith of the Christian rests for both on the statements 
of Holy Scripture, the imagination of the poetical or the 
superstitiooB, and the reason of the philosopher or the 
sceptic, have found ample scope for exercise. In our day, 
geological investigation on the one hand, and antiquarian 
and philological research on the other, have given an exact 
and scientific character to such researches, which, without 
detracting from their interest, has fitted tliem to attract a 
more sustained and systematic attention ; hence the appear- 
ance of such works as those above named. One of these 
works is the summing up of the geological evidence in rela- 
tion to the origin of man, by one of our greatest masters of 
inductive reasoning. The other is the effort of a skilful 
antiquarian and ethnologist to apply to tlie explanation of 
the primitive conditions of the old world tlie facts derived 
from the study of the more recent primitive state of the 
western hemisphere. Both books are very valuable. Their 
methods are quite different, and their results as well ; and 
it may be truly said that the geologist might have profited 
by the labours of the western antiquarian, had he known of 
them in time ; and that tVie antiquarian might have found 
some new problems f-o solve, and diiBculties to remove, had 
he read the work of the geologist. For this, among other 

' Tho Geological Evidences of the Antiquity of Man ; wilh Hemftrks on 
Theories of the Origin of Species by Varintion, By Sir Chiules Lyel], F.K.S. 
8to, pp. 520. illnatrated. London, John Murray; Montreal, Dawaoa BroB. 

Pie-historio Man— EeseatcheB into the Origin of Civilisation in the Old 
»nd New World. By Daniel WilaoQ, LL.D., Professor of History in Uni- 
vcraity CoUoRe, Toronto. 2 rols. 8ro, pp. 488-499, illuatrFiteii. London, 
MacMIUan & Co. : Montreal, Dawson Bros. 

t From the '■ Canadian Naturalist," lfl63. 
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^Teasoue, it may be well to consider them together. It will 
be necessary for us in doing this to Bumnaarise the numer- 
ous and varied facts adduoed, and the reasonings therefrom, 
and we shall follow the order employed by Sir C. Lyell, 
bringing in Dr Wilson's antiquarian lore to our aid as we 
proceed. 

The great question to be noticed in this review is that of 
I the connection of human with geological history. How far 
sback in that almost boundless antiquity disclosed by the 
Bgeologiet has man extended ? At what precise point of 
I geological scale was be introduced on the mundane 
^e "; and what his surroundings and condition in his 
arlier stages ? In answer to these questions, negative 
[eological evidence, and some positive cuuaiderations, testify, 
rithout a dissenting voice, that man is very modern. All 
^le evidences of his existence have, until the last few years, 
lelonged exclusively to the recent or latest period of the 
!;eologicaI chronology. Certain late observations would, 
^however, indicate that man may have existed in the latter 
■^rt of the Post-pliocene period, and may have been con- 
■temporary with some animals now extinct. Still the evi- 
■jlences of this, as well as its true significance, are involved 
l>in much doubt; partly because many of the facts relied on 
mue open to objection, partly because of the constant acces- 
Fftion of new items of information, and partly because the 
age of the animals whose remains are found with those of 
man, and the time required by the physical changes in- 
volved, are not certain. 

To these questions Sir Charles addresses himself, with 
MaU his vast knowledge of facts relating to tertiary geology, 
iiid his great power of generalisation ; and be has, for the 
*■ first time, enabled those not in the centre of the discus- 
sions which have for a few years been carried on upon this 
Bubject, to form a definite judgment on the geological evi- 
^^B dence of the antiquity of our species. 

^^fe As a necessary preliminary, Sir Charles inquires as to 
^^H^tlie recent remains of man, including those which are pre- 
^^H^Bistoric in the sense of antedating secular history, but 
^^BVbich do not go back to the period of the extinct mammalia. 
^^^KEe refers, in the first place, to the detailed researches of the, 

^^M NEVf SEBLES.— VOL. XIX. NO. I.— JANUARY 1863. 
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Danisli antiquaries, respecting certain remains in heaps of 
ojster-sliells found on the Banish coast (which appear to 
be preciBely similar to those heaps accumulated by the 
American Indians on our coasts from Prince Edward Island 
to Georgia) ; and respecting similar remains found in peat 
bogs iu that country. These remains show three distinct 
stages of unrecorded human history in Denmark: — \st, A 
alone period, when the iuliabitants were small-sized men, 
brachykephalous or short-headed, like the modem Lapps, 
using stone implements, and subsisting by huuting. Then 
the country, or a considerable part of it, was covered by 
forests of Scotch fir (Pi'niw sylvestris). 2d, A bronze period, 
in which implements of bronze as well as of stoue were 
used, and the skulls of the people were larger and longer 
than in the previous period ; while the comitrj' seems to 
have been covered with forests of oak {Quercus Bobur). 
3rf, An iron period, which lasted to the historic times, and 
in which beech forests replaced those of oak. All of these 
remains are geologically recent ; and except tlie changes in 
the forests, and of some indigenous animals in consequence, 
and probably a slight elevation of some parts of Denmark, 
no material changes in organic or inorganic nature have 
occurred. 

The Danish antiquaries have attempted to calculate the 
^e of the oldest of these deposits, by considerations based 
on the growth of peat and the succession of trees, but these 
calculations are obviously uureliahle. Tlie first forest of 
pines would, when it attained maturity, naturally be de- 
stroyed, as usually happens in America, by forest conflagra- 
tions. It might perish in tliis way in a single summer. 
The second growth which succeeded would in America bo 
birch, poplar, and similar trees, which would form a new 
and tail forest in half a century ; and in two or three cen- 
turies would probably be succeeded by a second permanent 
forest, which, in the present case, seems to have been of 
oak.* This would he of longer coutiuuance, and would, 
independently of human agency, only be replaced by beech, 

* The detnild of this piocess, aa it nccam in America, will be round noticed 
in s paper hjthe writer in the '■ Edioburgli Philosophical Journal" tor 1847. 
Suiih ckntnges are i^ouiiUully in piogress in the Americui foreeta. 
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if, in the couree of ages, the latter tree proved itself more 
suitable to the eoil, climate, and other conditions. Both 
oak and beech are of slow extension, their seeds not being 
carried by the winds, and only to a limited degree by birds. 
On the other hand, the changes of forests cannot have 
been absolnte or universal. There must have been oak and 
beech groves even in the pine woods ; and the growing and 
increasing beech woods would be contemporary with the 
older and decaying oak forest, as this last would probably 
perish not by fire, but by decay, and by the competition of 
the beeches. In like manner, the growth of peat is very 
variable even in the same locality. It goes on very rapidly 
when moisture and other conditions are favourable, and 
especially when it is aided by wind-falls, drift-wood, or 
beaver-dams, impeding drainage and contributing to the 
accumulation of vegetable matter. It is retarded and 
finally terminated by the rise of the surface above the 
drainage level, by the clearing of the country, or by the 
establishment of natural or artificial drainage. On the one 
hand, all the changes observed in Denmark may have taken 
place within a minimum time of two thousand years. On 
the other baud, no one can affirm that either of the three 
saccessive forests may not have flourished for that length 
of time. A chronology measured by years, and based on 
such data, is evidently worthless. 

Possibly a more accurate measurement of time might be 
deduced from the introduction of bronze and iron. If the 
former was, as many antiquarians suppose, a local discovery, 
and not introduced from abroad, it can give no measure- 
ment of time whatever ; since, as the facts so clearly de- 
tailed by Dr Wilson show, while a bronze age existed in 
Peru, it was the copper age in the Mississippi valley, and 
the stone age elsewhere ; these conditions might have co- 
existed for any length of time, and could give no indication 
of relative dates. On the otlter hand, the iron introduced 
by Enropean commerce spread at once over the continent, 
and came into use in the most remote tribes, and its intro- 
duction into America clearly marks an historical epoch. 
With regard to bronze in Europe, we must bear in mind that 
tin was to be procured only in England and Spain, and in 
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the latter in very small quantity : the mines of Saxony do 
not seem to have been known till the middle ages. We 
must further consider that tin ore is a substance not me- 
tallic in appearance, and little likely to attract the atten- 
tion of savages ; and that, as we gather from a hint of Pliny, 
it was probably first observed, in the west at least, as stream 
tin, in the Spanish gold washings. Lastly, when we place 
in connection with these considerations, the fact that in 
the earliest times of which we have certain knowledge, the 
tin trade of Spain and England was monopolised by the 
Phoenicians, there seems to be a strong probability that the 
extension of the trade of this nation to the western Medi- 
terranean, really inaugurated the bronze period. The only 
valid argument against this, is the fact that moulds and 
other indications of native bronze casting have been found 
in Switzerland, Denmark, and elsewhere ; but these show 
notliing more than that the natives could recast bronze 
articles, just as the American Indians can forge fish-hooks 
and knives out of nails and iron hoops. Other considera- 
tions might be adduced in proof of this view, but the limits 
of our article will not permit us to refer to them. The 
important questions still remain : when was this trade com- 
menced, and how rapidly did it extend itself from the sea- 
coast across Europe ? The British tin trade must have been 
in existence in tlie time of Herodotus, though his notion of 
the locality was not more definite than that it was in the 
extremity of the earth. The Phoenician settlements in the 
western Mediterranean must have existed as early as the 
time of Solomon, when *' ships of Tarshish" was the general 
designation of sea-going ships for long voyages. How long 
previously these colonies existed we do not know ; but con- 
sidering the great scarcity and value of tin in those very 
ancient times, we may infer that perhaps only the Spanish, 
and not the British, deposits were known thus early ; or that 
the Phoenicians had only indirect access to the latter. 
Perhaps we may fix the time when these traders were able 
to supply the nations of Europe with abundance of bronze 
in exchange for their products, at, say 1000 to 1200 B.C., as 
the earliest probable period ; and probably from one to two 
centuries would be a suflScient allowance for the complete 
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Jrenetration of the trade throughout Europe ; but of course 
wars or migrations might retard or accelerate the procesa ; 
and there may have been isolated spots in whicli a partial 
Btone period extended up to those comparatively modern 
times, when first the Greek trade, and afterwards tlie entire 
overthrow of the Carthaginian power by the Eomans, ter- 
minated for ever the age of bronze, and substituted the age 
of iron. This would leave, according to our ordinary chro- 
i, at least ten or fifteen centuries for the post- 
diluvian stone period ; a time quite sufBcient, in our view, 
for all that part of it represented by such remains aa those 
of the Danish coast, and the still more remarkable platform 
ijiabitations, whose remains have been found in the Swiss 
lakes, and which belong properly to the recent period of 
.geology. In connection with this, we would advise the 
.■leader to study the many converging lines of evidence 
derived from history, from monuments, and from language, 
"which Dr Wilson shows, in his concluding chapter, to point 
to the comparatively recent origin of at least post-diluvian 
man. Let it be observed, also, that the attempts of Bunsen 
and others to deduce an extraordinarily long chronology i'rom 
Egyptian monuments, and from the diversity of languages, 
have signally failed ; and that the observations made by Mr 
Homer in the Nile alhivium are admitted to be open to too 
many doubts to he relied on." 

Before leaving the recent period, it is deserving of note 
that Sir C. Lyell shows on the best evidence, that in Scot- 
land, since the building of the wall of Antoninus, an elevation 
of from twenty-five to twenty-seven feet lias occurred both 
on the eastern and western coast, and consequently that the 
raised sea-bottoms containing canoes, Ac, in the valley of 
the Clyde, supposed by some to be of extremely ancient date, 
■were actually under water in the time of the Romans; a 
fact of which, but for their occupation of the country, we 
should have been ignorant. 

From the recent period we pass, under the guidance of 

• Tie cironology deduced frura the Delta of the Tiuiaru. n-bieh wuiild give 
■to the Htone period B,n antiquity of 6000 to 7000 yeara, aypears to us to be 
milaily defuctive ; and the data OBsigned to human reins.ins in the valleyB 
' ' « MiauHtfipi and Ohin, aod the old reeta of Florida, atill more wa. 
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Sir Cbarles, to the Post- pliocene, geologically distinguished 
from the Recent by the fact that its deposits contain the 
bonea of many great extinct quadrupeds ; as for instance the 
mammoth, Elephas primigenivs, the woolly rhinoceros, R. 
tichorhinus, and others, heretofore (but it would seem on 
insufficient evidence) supposed- to have disappeared before 
the advent of man. The evidence now adduced that prim- 
eval man was really contemporary with these creatures is 
manifold and apparently conclusive, and in the work before 
us is carefully sifted and weighed iu all its bearings, much 
being rejected as inapplicable or uncertain. The evidences 
relied on are chiefly the following : — 

1. Human remains found with those of extinct animals 
in caves in Belgium, in England, and elsewhere, in circum- 
stances which preclude the probability of their mixture by 
interments or other modem causes. 

2. The finding of flint implements associated with bones 
of extinct animals in the valley of the Somme, and elsewhere. 

3. A supposed sepulchral cave of this period discovered 
in the south of France. In addition to these there are many 
minor facts tending to the same conclusion, but with less 
distinctness. 

It is impossible to give extracts which will convey any 
adequate idea of the facts adduced from the above sources, 
but the following paragraphs may serve as examples of 
some of tliem. They relate to evidence that man was con- 
temporary with extinct animals, afforded by caverns near 
Li%e, explored by Dr Schmerling, and to the similar evi- 
dence obtained in the cave of Brixham in England. 

" The rock in which the Liege caverns occur belongs 
generally to the Carboniferous or Mountain Limestone, in 
some few cases only to the older Devonian formation. 
Whenever the work of destruction has not gone too far, 
magnificent sections, sometimes 200 and 300 feet in height, 
are exposed to view. They confirm Schmerling's doctrine, 
that most of the materials, organic and inorganic, now filling 
the caverns, have been washed into them through narrow 
vertical or oblique fissures, the upper extremities of which 
are choked up with soil and gravel, and would scarcely 
lyer be discoverable at the surface, especially in so wooded 
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» country. Among the sections obtained by quarrying, one 
of tlie finest whicli I saw was in the beautiful valley of 
Fond du Foret, above Chaudefontaine, not far from the 
village of Magnee ; where one of the rents communicating 
with the surface has been filled up to the brim with rounded 
and half-rounded stones, angular pieces of limestone and 
Bbale, besides sand aud mud, together with bones, chiefly of 
the cave bear. Connected with this main duct, which is 
from one to two feet in width, are several minor ones, each 
from one to three inches wide, also extending to the upper 
t country or table-land, and choked up with similar materials. 
I They are inclined at angles of 30° and iO", their walls being 
" generally coated with stalactite, pieces of which have hero 
and there been broken off and mingled with tlie contents of 
the rents, thus helping to explain why we so often meet 
with detached pieces of that substance in the mud and 
breccia of the Belgian caves. It is not easy to conceive that 
a solid horizontal floor of hard stalagmite should, after its 
formation, be broken up by running water ; but when the 
walls of steep and tortuous rents, serving as feeders to the 
principal fissures, and to inferior vaults and galleries, are en- 
crusted with stalagmite, some of the incrustation may 
I readily he torn up when heavy fragments of rock are liurried 
by a flood through passages inclined at angles of 30° or 40°. 
" The decay and decomposition of the fossil bones seem 
to have been arrested in most of the eaves by a constant 
supply of water charged with carbonate of lime, which 
dripped from the roofs while the caves were becoming gradu- 
ally fiUedup. By similar agency the mud, sand, and pebbles 
' were usually consolidated. 

" The following explanation of this phenomenon has been 
I Buggested by the eminent chemist Liebig, On tiie surface 
\ of Francoiiia, where the limestone abounds in caverns, is a 
i fertile soil in which vegetable matter is continually decay- 
t ing. This mould or humus, being acted on by moisture aud 
I air, evolves carbonic acid, which is dissolved by rain. The 
i-water, thus impregnated, permeates the porous lime- 
t Btone, dissolves a portion of it ; and afterwards, when the 
t excess of carbonic acid evaporates in the caverns, parts witli 
L-the calcareous matter and forms stalactite. Ho long as 
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water fioWB, even occasionally, through a suite of caverns, no 
layer of pure stalagmite can be produced ; hence the forma- 
tion of such a layer is generally an event posterior in date 
to the cessation of the old system of drainage — an event 
which might he brought about by an earthquake causing 
new fissures, or by the river wearing its way down to a 
lower level, and thenceforth running in a new channel. 

" In all the subterrauean cavities, more than forty in 
uumber, explored by Schmerling, he only observed one 
cave, namely, that of Chokier, where there were two regular 
layers of stalagmite, divided by fossiliferous eave-nmd. In 
this instance, we may suppose that the stream, after flow- 
ing for a long period at one level, cut its way down to an 
inferior suite of caverns, and, flowing through them for cen- 
turies, choked them up with debris ; after which it rose 
once more to its original higher level : just as in the Moun- 
tain Limestone district of Yorkshire some rivers, habitually 
absorbed by a ' swallow hole,' are occasionally unable to dis- 
charge all their water through it ; in wliicJi case they rise 
and rush through a higher subterranean passage, which was 
at some former period in the regular line of drainage, as is 
often attested by the fiuviatile gravel still contained in it. 

" There are now in the basin of the Meuse, not far from 
Li^ge, several examples of engulphed brooks and rivers : 
some of them like that of St. Hadelin, east of Chaudefontaine, 
which reappears after an underground course of a mile or two ; 
others, like the Vesdre, which is lost near Goft'ontaine, and 
after a time re-emerges ; some, again, like the torrent near 
Magnee, which, after entering a cave, never again comes to 
the day. In the season of floods such streams are turbid at 
their entrance, but clear as a mountain -spring where they 
issue again ; so that they must be slowly filling up cavities in 
the interior with mud, sand, pebbles, snail-shells, and the 
bones of animals which may be carried away during floods. 

" The manner in which some of the large thigh and shank 
bones of the rhinoceros and other pachyderms are rounded, 
while some of the smaller bones of the same creatures, and 
of the hytena, bear, and horse, are reduced to pebbles, 
shows that they were often transported for some distance in 
,the channels of torrents, before they found a resting-place. 
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" When we desire to reason or speculate on the probable 
antiquity of human bones found fossil in such situations as 
the caverns near Liege, there are two classes of evidence to 
which we may appeal for our guidance. First, considera- 
tions of the time required to allow of many species of car- 
nivorous and herbivorous animals, which flourished in the 
cave period, becoming first scarce, and then so entirely 
extinct as we have seen that they had become before the 
era of the Danish peat and Swiss lake dwellings: secondly, 
the great number of centuries necessary for the conversion 
of the physical geography of the Liege district from its 
ancient to its present configuration ; so many old under- 
ground channels, through which brooks and rivers flowed in 
»the cave period, being now laid dry and choked up, 
" The great alterations which have taken place in the 
thape of the valley of the Mouse and some of its tributaries, 
are often demonstrated by the abrupt manner in which the 
mouths of fossiliferous caverns open in the face of perpen- 
dicular precipices, 200 feet or more in height above the pre- 
sent etrearas. There appears also, in many cases, to be such 
a correspondence in the openings of caverns on opposite sides 
of some of the valleys, both large and small, as to incline 
one to suspect tliat they originally belonged to a series of 
tunnels and galleries, which were continuous before the pre- 
sent system of drainage came into play, or before the exist- 
ing valleys were scooped out. Other signs of subsequent 
fluctuations are afforded by gravel containing elephants' 
bones at slight elevations above the Meuse and several of its 
tributaries. The loess also, in the suburbs and neighbour- 
hood of Liege, occurring at various heights in patches lying at 
between 20 and 200 feet above the river, cannot be explained 
without Bupposiiig the fllling up and re-excavation of the 
valleys at a period posterior to the washing in of the animal 
temains into most of the old caverns. It may be objected 

I that, according to the present rate of change, no lapse of 

^es would suffice to bring about such revolutions in physical 

iography as we are here contemplating. This may be true. 

i more than probable that the rate of change was once 

I'ftr more active than it is now. Some of the neatest vol- 
, namely, those of the Lower Eifel about sixty miles 
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to the eastward, seem to have been in emptioii in Post- 
pliocene times, and may perhaps have been connected and 
coeval with repeated risings or sinkings of the land in the 
basin of the Mouse. It might be said, with equal truth, 
that according to the present course of events, no series of 
ages would suffice to reproduce such an assemblage of cones 
and craters as those of the Eifel (near Andemacli for ex- 
ample) ; and yet some of them may be of sufficiently modem 
date to belong to the era when man was contemporary with 
the mammoth and rhinoceros in the basin of the Meuse. 

" But although we may be unable to estimate the mini- 
mum of time required for the changes in physical geography 
above alluded to, we cannot fail to perceive that the dura- 
tion of the period must have been very protracted, and that 
other ages of comparative inaction may have followed, sepa- 
rating the Post-pliocene from the historical periods, and 
constituting an interval no less indefinite in its duration." 

" As the osseous and other contents of Kent's Hole had, 
by repeated diggings, been thrown into much confusion, it 
was thought desirable, in 1858, when the entrance of a new 
and intact hone-cave was discovered at Brixham, three or 
four miles west of Torquay, to have a thorough and sys- 
tematic examination made of it. The Royal Society made 
two grants towards defraying the expenses,* and a committee 
of geologists was charged with the investigations, among 
whom Mr Prestwich and Dr Falconer took an active part, 
visiting Torquay while the excavations were in progress 
under the superintendence of Mr Pengelly. The last-men- 
tioned geologist had the kindness to conduct me through 
the subterranean galleries after they had been cleared out 
in 1859 ; and I saw, in company with Dr Falconer, the 
numerous fossils which had been taken from the subter- 
ranean fissures and tunnels, all labelled and numbered, with 
references to a journal kept during the progress of the work, 
and in which the geological position of every specimen was 
recorded with scrupulous care. 

" TIiG discovery of the existence of this suite of caverns 
• When tlieae grants failed, Miss Burdott Coutta, then reaiiUng at Torquay, 
liberally aupplind tliB fuirla for completiDg the irurk. 
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'^jear the sea at Brixham was made accidentally, by tlieroof 
of one of them falling in. None of the five external open- 
ings now exposed to view in steep cliffs or the sloping side 
of a, valley, were visible before the breccia and earthy 
matter which blocked them up were removed during the 
late exploration. According to a ground-plan drawn up 
by Professor Ramsay, it appears that some of the passages 
which run nearly north and south are fissures connected 
with the vertical dislocation of the rocks, while another set, 
running nearly east and west, are tunnels, which have the 
appearance of having been to a great extent hollowed out 
»y the action of runuing water. The central or main 
entrance, leading to what is called the Reindeer gallery, 
because a perfect antler of tliat animal was found sticking 
in the etalagmitic floor, is 95 feet above the level of the 
sea, being also about 60 above tlie bottom of the adjoining 
Valley. The united length of the five galleries which were 
cleared out amounted to several hundred feet. Their width 
never exceeded 8 feet. They were sometimes filled up to 
the roof with gravel, boiies, ^nd mud ; but occasionally 
there was a considerable space between the roof and floor. 
The latter, in the case of the fissure-cavea, was covered 
with stalagmite, but in the tunnels it was usually free from 
any such incrustation. The following was the general 
succession of the deposits forming the contents of the under- 
ground passages and channels : — 

" ls(, At the top, a layer of stalagmite, varying in thick- 
ness from 1 to 15 inches, which sometimes contained bones, 
such as the reindeer's horn, already mentioned, and an entire 
humerus of the cave-bear. 

" ^dli/, Next below, loam or bone-earth, of an ochreoua- 
xed colour, from 1 foot to 15 feet in thickness. 

" 3d?y, At the bottom of all, gravel with many rounded 
^bbles in it, probed in some places to the depth of 20 feet 
without being pierced through, and, as it was barren of 
fossils, left for the most part unremoved. 

" The mammalia obtained from the bone-earth consisted 
of El^has pi-imigeniits, or mammoth ; Rhinoceros iichor- 
,hinu3 ; UrsuB epelaeus ; Hycpna spelcea ; Felis spela-a, or 

lO cave-lion; Cervus tarandtis, or the reindeer; a species 
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of horee, ox, and seveial rodeots, and otliers not yet deter- 
rnined. 

" No liumau bouea weve obtained anywhere during thege 
excavatiouij, but many flint knives, chiefly from the lowest 
part of the bone-earth; and one of the most peifect lay at 
the depth of 13 feet from the surface, and was covered with 
bone-earth of that thickness. From a similar position was 
taken one of those siliceous nuclei, or cores, from which 
flint flakes had been stnick off on every side. Neglecting 
the less perfect specimenB, some of which were met with 
even iu the lowest gravel, about fifteen knjves, recognised 
by the most experienced antiquaries as artiJicially formed, 
were taken from the bone-earth, and usually from near the 
bottom. Such knives, considered apart from the associated 
mammalia, aflord in themEclves no safe criterion of anti- 
quity, as they might belong to any part of the age of stone, 
similar tools being sometimes met with in tumuli posterior 
in date to the era of the introduction of bronze. But the 
anteriority of those at Brixham to the extinct animals is 
demonstrated not only by the occurrence at one point, in 
overlying stalagmite, of the bone of a cave-bear, but also by 
the discovery at the same level in the boue-eartli, and in 
close proximity to a very perfect flint tool, of the entire left 
hind-leg of a cave-bear. This specimen, which was shown 
me by Dr Falconer and Mr Pengelly, was exhumed from 
the earthy deposit in the reindeer gallery, near its junction 
with the flint-knife gallery, at the distance of about 65 feet 
from the main entrance. The mass of earth containing it 
was removed entire, and the matrix cleared away carefully 
by Dr Falconer, in the presence of Mr Pengelly. Every 
bone was in its natural place, the femur, tibia, fibula, ankle- 
hone, or astragalus, all in juxtaposition. Even the patella 
or detached bone of the knee-pan was searched for, and not 
in vain. Here, therefore, we have evidence of an entire 
limb not having been washed in a fossil state out of an older 
alluvium, and then swept afterwards into a cave, so as to be 
mingled with flint implements, but having been introduced 
when clothed with its flesh, or at least when it had the 
separate bones bound together by their natural ligaments, 
and in that state buried in mud. 
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' If they were not all of contemporary date, it is clear 
from this case, and from the humerus of the Ursua spelceun, 
before cited as found in a floor of stalagmite, that the bear 
lived after the flint tools were manufactured, or in other 
words, that man in this district preceded the ca^e-bear," 

Multitudes of (juestioiis arise out of these observations, 
and many of them will probably long remain unanswered ; 

i but we may, in the remainder of this article, profitably re- 

I Btiict ourselves to tliree of them. 

* 1. What style of men were these contemporaries of tlie 
mammoth, as compared with those who now walk the 
earth ? 

2. How great is their antiquity? 

3. What bearing have the conclusions which we must 
I form on these points, on the facts known to us on other 
I evidence than that of geology, as to the origin and early 
I liistory of man ? 

The writer of these pages, on a former occasion, ventured 

I to predict that if any osseous remains of antediluvian man 

r»bould be discovered, they would probably present charac- 

1 ters so different from those of modem races that they might 

i be regarded as belonging to a distinct species,* With per- 

I liaps one exception, this anticipation has not yet been 

I. The skull from the cave of Engis, in Belgium, 

' supposed to be the oldest known, is in the judgment of 

Professor Huxley, not by any means abnormal, but on the 

contrary, not unlike some European skulls. Another skull, 

that of NeandCTthal, not found with remains of extiuct 

! animals, and therefore of uncertain geological antiquity, 
has, however, excited more attention than the Engis skull. 
Its prehistoric antiijuity has been assumed by many writers, 
and its low forehead, prominent superciliary ridges, and 
general flatness, giving a more ape-like air than that of the 
beads of any modern tribes, together with the great stout- 
ness and strong muscular impressions of the bones found 
with it, have been regarded as confirmatory evidence of 
this supposition. It is quite certain, however, that the 
characters for which this skeleton is eminent, are found, 
though perhaps in a less degree, in the rude tribes of 

• Arcbaia, p. 287. 
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America aud Aaetralia. It is also doubtful whether this 
skeleton really indicates a race at all. It may have be- 
longed to one of those wild men, half crazed, half idiotic, 
cruel and strong, who are always more or less to be found 
living on the outskirts of barbarous tribes, and who now 
and then appear in civilized communities, to be consigned 
perhaps to t!ie penitentiary or to the gallows, when tlieir 
murderous propensities manifest themselves. Still, as we 
shall show under our third head, this Neanderthal man is 
nearer in some respects to our historical idea of antediluvian 
man tlian any other of these very ancient examples ; though, 
as Lyell properly suggests, there is no absolutely valid reason 
for assuming that he may not even have belonged to the 
same nation with the Eugis man; since nearly as great 
differences are found in the skulls of individual members of 
some unmixed savage races. 

One remarkable conclusion, however, deducible from the 
answer to this our first question, must not be omitted. Of 
all the criteria for the distinction of races of men, tlie skull 
is probably the most certain, and, as any one may perceive 
who reads Dr Wilson's book, it affords, in really reliable 
hands, the best possible evidence of distinctness or of unity, 
except where great mixtures have occurred. Now man is 
one of the most variable animals ; and yet it would seem 
that, since tlie Post-pliocene period, he lias changed so little 
that the skulls of these Post-pliocene men fall within the 
limits of modem varieties ; and this, while so great changes 
have occurred that multitudes of mammals, once his con- 
temporaries, have utterly perished. Now, if these men are 
BO ancient as many geologists would assume, nay, if they 
are even 6000 years old, surely the human race is very per- 
manent, and Professor Huxley may well say that " the 
comparatively large cranial capacity of the Neanderthal 
bIcuII, overlaid though it may be with pithecoid bony walls, 
and the completely human proportions of the accompanying 
limb-bones, together with the very fair development of the 
, Cngis skull, clearly indicate that the first traces of the 
"rimordial stock whence man proceeded need no longer be 

Qght. hv those who entertain any form of the doctrine of 
'n the newest tertiaries, but that they may 
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rie looked for in an epoch more distant from the age of the 
Elephas primigeniue than that is from us," They may, in 
flhort, spare themselves the trouble of looking for any suoli 
transition from apes to men in any period ; for this great 
lapse of time renders the species practically permanent ; 
Kimore especially when we hear in mind that of the numer- 
\ cos species whose remains are found with those of these 
ancient men, some have continued unchanged up to our 
time, and the rest have become extinct, while not one can 
be proved to have been transmuted into another species. 

I Sir Charles devotes no less than five concluding chapters 
»to this doctrine of transmutation, as held by Darwin and 
others. He does not commit himself to it, but wishes to 
;give it due consideration, as a possible hypothesis, which 
'may at least lead to great truths. We are not disposed to 
give it quite so high a position. Mr Darwin's book im- 
pressed us witli the conviction that his hypothesis really 
explains nothing not otherwise explicable, and requires 
many assumptions difficult of belief ; while the whole 
argument in its favour is essentially of the nature of 
reasoning in a circle. The point to be proved is, that vari- 
ations arising from external influences and "natural selec- 
tion" may produce specific diversity. Now, in order to 
begin our proof of this, we require at least one species, with 
all its powers and properties, to commence with. This 

§ feeing granted, we proceed to show that it may vary into 
fieveral races, and that these races, if isolated, may be kept 
idistinct and perpetuated. We further proceed to show that 
these races differ so much, that if wild, and not tampered 
■with, we might suppose them originally distinct. So far all 
goes well with our demonstration ; but we find that many 
of tlie differences of these races are of the nature of mere 
monstrosities, like the six fingers of some men, which, as 
far as they go, would exclude the individuals having them, 

■ not only from their species, but from their order or class. 
-Fartiier, we find that the differences which do resemble 
those of species, have not, when tried by the severe test of 
crossing, that fixity which appertains to true specific differ- 
ences; so that with due care all our races can be proved to 
belong to but one species. Thus our whole argument falls 
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to the ground ; unless we are content quietly to assume the 
thing to be proved, and to say, that after showing that 
eome species are very variable, we have established a cer- 
tain probahihty that they may overpass the specific limits ; 
though the fact that with all this variability, no species lias 
been known practically to overpass these limits, should 
logically bring us to the opposite conclusion, viz., that the 
laborious investigations of Mr Darwin have more than ever 
established the fixity of species, though they have shown 
reason to believe that many so-called species are mere 
varieties. 

Applying this to man, and even admitting, what Sir 
Charles Lyell very properly declines to admit, that the 
differences between men and apes are in all respects only 
differences of degree, and further admitting with Professor 
Huxley, that the difference between the size of the brain 
in the highest and lowest races of men is greater than the 
differences between the latter and the highest apes, nothing 
would be proved towards the doctrine of transmutation ; 
for all these variations might occur without the ape ever 
overleaping the dividing line between it and the man ; 
and the one fact to be proved is that this overleap is 
possible. 

Perhaps this question as to man and apes, which some 
recent transmutationists have started, is one of the most 
damaging aspects of the doctrine, since it shows better than 
other cases the essential absurdity of supposing the higher 
nature to be evolved out of the lower ; and thus startles the 
common sense of ordinary readers, who might detect little 
that is unreasonable in the transmutation of an oyster into 
a cockle, or even of a pigeon into a partridge ; more espe- 
cially if the reader or auditor is enabled to perceive the 
resemblance of type between these creatures, without re- 
ceiving the further culture necessary to appreciate specific 
and generic difference, and thus is made ready to believe 
that similarity of type means something more than similar 
plan of construction. It is very curious too to observe, 
that while these theorists seize on occasional instances of 
degraded individuals in man as evidence of atavism revert- 
ng to a simian ancestry, they are blind to the similar ex- 
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planation wLicli those wbo liuW an opposite view may give 
to the cases of superior miuds appearing in low races, in 
which the transmutationiats can see nothing but spontane- 
ous elevation. It is also deserving of a passing remark, 
that while, as Dr Grray shows, the doctrine of transmutation 
ia not subversive of all natural theology — that is, so long aa 
transmutationists admit the presidiug agency of a spiritual 
Supreme Being — the application of such views to the human 
species attacks leading doctrines of that biblical Chris- 
tianity which ia practically of so much higher importance 
to man than mere natural theology. 

Still some of our modem naturalists follow with as much 
pertinacity tliese transmutation hypotheses, as did the old 
alchemists their attempts to transmute chemical species 
into each other. Perhaps the comparison is hardly fair to 
the older school of speculators, for chemical species or 
elements tend by their combination to form new substances, 
which animal and vegetable species do not ; and by so 
much the balance of antecedent probability waa on the side 
of the alchemists, as compared with the transmutationiats, 
though their methods and doctrines were very similar. 
We may, however, at least hope that, like the researches 

Iof the alchemists, those of their successors may develop 
Sew and important truths. Leaving then this much vexed 
Itopic, let us proceed to our second inquiry, as to the actual 
i^Nitiquity of these primitive men. 
This antiquity ia of course to be measured by the geologi- 
<cal Bcale of time, whose periods are marked not by years or 
centuries, but by the extinction of successive faunas and 
floras and the progress of physical changes. With respect 
to the first of these marks of time, we confess that we have 
not regarded the observations of Boucher de Perthes and 
others as free from the suspicion that accidental mixtures 
of humau and fossil bones, or other cauaea not taken into 
the account, may have vitiated their conclusions ; and this 
suspicion still applies to some of the cases cited by Sir 0. 
Lyell, aa more or leas certain proofs. After reading the 
statements of the present volume, we think the Belgian and 
Brixham caves may be taken as good evidencf of the pro- 
bable contemporaneousness of man with the /■Uepkae privn- 
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gaiiiu, Bhinoceroe ttchorhinus, Urtut gp^amt, and tlieir 
cotttemporariea ; or ntber as evidence that man was begin- 
ning to appear in Western Europe before tbo^e siiimals bad 
finaU; disappeared. In coneeqaeitce of some flaws in the 
eTidence, aa it appears lo » reader at a distance, we cannot 
as yet so implicitly receive the evidence of the Somme flint 
weapons. The cave of Anrignac deficribed by M. I^rtet, 
and in which Beventeen butaau skeletons were fomid buried, 
apparently in a sitting posture, cannot be relied on, owing 
to the late period at which it was explored. We are sorry 
to doubt this unique instance of antediluvian sepnlcbral 
rites ; but all the appearances actiuiBy setn* by U. Lartet 
are better explicable on the supposition that a cave, once 
tenanted by the cave-bear and bysna, bad been partially 
emptied of its contents by some primitive tribe, who had 
broken up the bones of the extinct animals, not for their 
marrow, but to make tools and ornaments of them, and bad 
subsequently used the cave as a place of burial, and the 
gronnd in front of it for " feasts for the dead.' If the bones 
are still so perfect as M. Lartet asserts, they must have 
been quite sound when first disturbed at the early historical 
time in which the cave may have been ransacked. Further, 
the skeleton of Ureas spdteus ioaad in the interior was below 
the place of deposit of the buman skeletons ; and we can 
suppose it to have been contemporaneous only by the un- 
likely theory that the earth containing this skeleton was 
placed in the cave by the aboriginal people, f 

We give the above leading cases as examples of the rest 
which are cited, and all of which may in like manner be 
divided into those which afford probable, though not abso- 
Intely certain evidence of Post-pliocene man, and those which 
are liable to too grave suspicion to be accepted as evidence. 
It may be said that we shouM be more ready to believe, and 
less critical, but it is not tlie wont of geologists to be so, 

* Wa lefet (o M. Laitct'e Recount of his discovei? id the " Natnnil Sislotj 
Beview," u well as the aore ooncise Btatedieat given ia the book before us. 

t It ii (crtiioly very curious that the objects and MrangemeEts of tbeao 
cSTea, and other ancieiil Enropeim deposiCories, &ie so tlioroDght; AmericKH, 
to the iDOnd ■lone-haDiDiere, whose ose ia lo oddtf niisinleipreEed bj th« 
h uiliqn&riea. 
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' when new facts and conclusions are promulgated ; and the 
present case involves too important consequences, both in 
relation to history, and to the credibility of geological proof 
in general, to escape the most searching criticism. Geolo- 
gists must beware lest their science, at the point where it 
comes into contact with other lines of investigation, and 
where its own peculiar methods are most liable to err, should 

I be found wanting, and its reliability fall into discredit. 
But when did the fossil mammals named above really 
become extinct P As a preliminary to our answer to this 
qaeBtion, we may state that in Western Europe, in the Post- 
pliocene period of geologists, these animals were contem- 
porary with many still extant, some of them in Europe, 
ethers elsewhere. Pictet evi?n maintains that all, or nearly 
»ll of our modern European mammals co-existed with these 
animals in the Post-pliocene period, and that consequently 
there has since that time been a progressive diminution of 
epecies down to the present day. The mammoth, ElepMa 
primigenius, existed, or perhaps began to exist, at a still 
more ancient period, — the newer Pliocene ; when it was con- 
temporary with Eiephas meridionalis, and other animals of 
an older fauna. It continued to survive until the introduc- 

■ Kon of the modern mammals, and then became extinct 
Hklong with Rhinoceros tichorhinus and several other species, 
■which, however, may have been of younger date than it- 
self. With these species lived the Megaceros Hibemicus^ or 
great Irish stag, which lasted longer, but perished before 
the dawn of history. With them also lived the Boa primi- 
^^^geaius, orgigantic wild-ox, the aurochs, the musk-ox, and the 
^^■iTein-deer. The first of these existed wild until the time of 
^^V€sesar ; the second is still preserved in a forest in Lithuania ; 
the third exists now in Arctic America ; and the fourth still 
remains in Lapland, With them also co-existed the wolf, 
the fox, the bare, the stag, and other creatures still living in 
I Western Europe. 

That these creatures have been disappearing at different 

times seems certain ; some may have been exterminated by 

K'lnan, but the greater part must have perished from other 

They may have gone seriatim, or in considerable 

Iftumbers at or near the same time ; and there seems some 
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reasou to believe ia a considerable and rapid decadence at 
tbe end of the Post-pliocene and beginning of the recent 
period. One cause which may he assigned is change of 
climate. The climate of Europe in the time of the mammoth 
waa very cold, as indicated by the evidence of glaciers, and 
other forma of ice action, and by the presence of the musk 
ox. No doubt the extinction of this creature, and of the 
mammoth and ticborhiiie rhinoceros as well, would fol- 
low from the amelioration in this respect as the recent period 
approached. This change of climate depended on geographi- 
cal changes, modifying the distribution of land and water, 
and the direction of ocean currents, A subsidence in Cen- 
tral America or in Florida might restore the climate of the 
mammoth by altering the course of the Gulf-stream ; and 
an elevation of land in these regions may have introduced 
the climate of the recent period. There is abundant evi- 
dence that much subsidence and elevation did occur while 
these changes in organic life were in progress; and these 
may, more directly, by the submergence or elevation of large 
areas in Europe itself, have tended to extinguish species, or 
introduce them from other regions. AH these points being 
granted, and abundant evidence of them will be found given 
by Sir C. LyeU, it remains to ask, can we convert the period 
required for these changes into solar years ? There is but 
one way of doing this in consistency with the principles of 
modern geology, and this is to ascertain how long a time 
would be occupied by agencies now in operation in effecting 
the changes of elevation, subsidence, erosion, anrl deposit, 
observed. Seasoning on this principle, it is plain that a 
vast lapse of time will be required, and that we may place 
the earliest men and the latest mammoths at an almost in- 
credible distance before the oldest historical monuments of 
the human race. 

But can we assume any given rate for such ciianges ? 
Not certainly till all the causes which may have influenced 
them can be ascertained and weighed. We have only 
recently learned that Scotland has risen 25 feet in 1700 
years ; but we do not know that this elevation has been 
uniform and continuous. There is another older sea-level at 
44 feet above the present coast ; and there is a still highe: 
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»ea-level 524 feet above the sea, which certainly goes back 
to the time of the mammoth. Now we may calculate that 
jf an elevation of 25 feet requires 1700 years, an eleva- 
tion of 500 feet will require twenty times that length of 
time ; but if we should find, on further investigation, that 10 
of the 25 feet were raised in the firstcentury of the seventeen, 
and that the rate had gradually decreased, our calculation 
must be quite different, and even then might be altogether 
incorrect, since there may have been periods of rest or of 
Bubsidence ; so that " such estimates must be considered in 
the present state of science as tentative and conjectural," 

Again, at the rate in which the Somme, the St. Lawrence, 
and the Mississippi now cut their chaimels and deposit 
alluvium, we can calculate that several tens of thousands 
of years must have elapsed since the mammoth roamed on 
their banks ; and we have beRU accustomed to rest on these 
calculations as close approximations to the truth : but Sir 
Charles Lyell has, in his present work, introduced a new 
and disturbing element, in the strong probability which he 
establishes that the cold of the glacial period extended to a 
later time than we have hitherto supposed. If, when the 
gravels of the Somme were deposited, the climate was of a 
Bub-aretic character, we have to add to modern eroding 
causes the influence of frost, greater volume of water, spring 
freshets, and ice-jams, and the whole calculation of time 
must be revised. So if it can he proved that when the St. 
Lawrence began to cut the ravine of Niagara, in the Post- 
pliocene or New Pliocene period, there were great glaciers iu 
the basin of Lake Superior, all our calculations of time would 
be completely set at nought. 

Such are the difiiculties which beset the attempt to tuni 
the monumental chronology of geology into years of solar 
time. The monuments are of undeniable authenticity, and 
their teachings are moat valuable, but they are inscribed 
with no record of human years ; and we think geologists 
may wisely leave this matter where the Duke of Argyll, in 
hia address to the Royal Society, lately placed it, as a doubt- 
ful point, in bo far as geological evidence is concerned, 
whether the mammoth lived later than we have hitherto 
supposed, or man lived earlier. Still, as we have already 
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stated, those geologists who hold that we must reason in- 
flexibly on rates of change Indicated by modern causes, will 
necessarily, on the evidence as it now stands, maintain that 
the human race, though recent geologically, is of very great 
antiquity, historically. 

We must now shortly consider our third question, as to 
the bearing of these facts and doctrines on our received 
views of human chronology, derived from the Holy Scrip- 
tures and the concurrent testimony of ancient monumental 
and traditional history. It is certain that many good and 
well-meaning people will, in this respect, view these late 
revelations of geology with alarm ; while those eelf-com- 
placent neophytes in biblical learning who array themselves 
in the cast-off garments of defeated sceptics, and, when 
treated with the contempt which they deserve, bemoan 
themselves as the persecuted representatives of free thought, 
will rejoice over the powerful allies they have acquired. 
Both parties may however find themselves mistaken. The 
truth will in the end vindicate itself; and it will be found 
that the results of such careful tjcrutiny of nature as that to 
which naturalists now devote themselves, are not destined 
to rob our race either of its high and noble descent, or its 
glorious prospects. In the mean time, those who are the 
true friends of revealed truth will rejoice to give free scope 
to legitimate scientific investigation, trusting that every 
new difficulty will disappear with increasing light. 

The biblical chronology, though it allows an unlimited 
time for the prehuman periods of tlie earth's history,' fixes 
the human period within narrow limits, though it does this 
not by absolute statement of figures, but rather by infer- 
ence from chronological lists, with respect to the computa- 
tion of whicli there may he and has been some difference, 
especially in the antediluvian period. Allowing large lati- 
tude for these differences, we have, say 2000 to 3000 years 
for the human antediluvian period, corresponding, it is to 
be supposed, to the later Post-pliocene of geologists. In 
this period men may have extended themselves over moat 
of the old continent ; and it has been calculated that they 
may have been nearly as numerous as at present, but this 
is probably an exaggeration. They had, locally at least, 
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dotoesticated auimals ; they had discovered tlie use of tlie 
metals, and invented many useful arta, though there must 
have heen a vast, scattered, barbarous population, They 
had split into two distinct races, some portions of which at 
least had sunk to a state presumably lower than that of any 
modern tribe, since tliese latter are all atoenable to the 
influences of civilisation and Christianity, while the former 
seem to have been hopelessly depraved and degenerate. 
At the same time they had much energy for aggression and 
violence ; and it would seem that these giants of the olden 
time were in process of extinguishing all of the civilisation 
of the period when they were overwlielmed with the deluge. 
■ This is described in terms which may indicate a great sub- 
sideuce, of which the Noachian deluge was the culminating 
point, in so far as Western Asia was concerned. The sub- 
sidence, unless wholly miraculous, may have commenced at 
least at the beginning of the 120 years of Noah's public 
[ life, and possibly much earlier, and the re-elevation may 
' have occupied many centuries, and may not have left the 
distribution of land and water, and consequently climate, in 
the same state as before. At a very early period of this 
subsidence, if there were men in Europe, they would be 
perfectly isolated from the original seats of population in 
Asia, and so would the land auimals, their contemporaries. 
There is, further, nothing in the Mosaic account to prevent 
us from supposing that the existence of many species was 
terminated by tiiis great catastrophe.* These are some of 
the cooditions of the biblical deluge, which we might much 
further illustrate, were this a proper place for doing so, but 
those stated will suffice to show precisely in what points 
the new doctrines of geologists in regard to the antiquity of 
man appear to conflict with this old narrative. 

When wo carefully consider the geological facts, in so 
far as they have been ascertained, it seems to us that the 
discrepancy may be stated thus. E^asoning on the geo- 
logical doctrine that all things are to be explained by mo- 
dern causes, and insisting on a rigid application of that 
doctrine, we must infer that the date of the introduction of 
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man was "many ten thousands of years" ago. Adopting 
the bibUcal theory, so to speak, that a great subsidence, of 
which modern history affords no example, has occurred 
within the human period, we might adopt a very much 
shorter chronology. It would seem at present that the 
facts can be explained on eitlier view, and that the possi- 
bility of reconciling these views must depend on the greater 
or less evidence which geologists may find of more rapid 
changes than they have heretofore supposed within the 
human period. Our own impression, derived from a careful 
Btudy of all the facts so well stated by Sir C, Lyell, is, that 
the tendency will be in this direction, that the apparent 
antiquity of the comparatively insignificant deposits con- 
taining remains of man and his works will be reduced, and 
that a more complete harmony than heretofore between the 
earliest literary monuments of the human race and geo- 
logical chronology will result. At present the whole in- 
quiry ia making rapid progress, and the time may perhaps 
be not far distant when its difficulties will receive some 
such solution, In the meantime, both of the writers 
whose works are noticed in this article deserve careful 
study, and will be found to contribute much toward the 
solution of these great questions. 



The Observed Motions of the Companion of Sirius con- 
sidered with Reference to the Disturbing Body indicated 
by Theory. By T, H. Saffobd, Assistant at the Ob- 
servatory of Harvard College. Communicated by the 
Author.* 



It is well known to astronomers that the motions of the 
bright star Sirius indicated the presence of a disturbing 
body, before the discovery of a companion by Mr Alvan 
Clark, It was shown by Bessel,! that there were irregu- 
larities in the motion of this star in right ascension which 
were only to be explained by the presence of an unseen 

• From the Proceedings of tbe American Aoademy of Arta and Sciencei, 

t Astrouomiacbe NacIirichleD, Nos. 614-C16. 
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companion, unless, indeed, we might permit ourselves to 
doubt the universality of the law of gravitation. C. A. F. 
Peters,* some years later, computed such of the elements of 
the motion of Sirius around the centre of gravity of the 
system as could be deduced from the motions in right as- 
cension ; and Schubert t pointed out that there was some 
reason to believe tliat the motion in declination alRO was 
irregular, though he seems to have fallen into the error of 
supposing that the motions in right ascension and declina- 
tion were not completed in the same period. 

Afterwards M. Laugier.J of the French Institute, repre- 
sented the observations of Siriua in declination from 1690 
to 1852 by a formula of interpolation which I fear we must 
consider erroneous. Laugier gives a certain weight to 
Flamsteed's position from the " Historia Cceleatis Britannica," 
which is known to have been reduced (and probably from 
a single observation), without regard to aberration or nuta- 
tion ; so that it cannot be depended upon within 15", while 
the real irregularities of Sirius'a motion in declination are 
less than 2". 

Calandrelli,§ Director of the Pontifical Observatory || at 
Rome, has in several places insisted that the Greenwich 
Twelve- Year Catalogue was in error by about 3" for the 
date 1845. This, however, was shown by Main 1 to be 
contradicted by the several years' work, and I presume most 
astronomers would agree in considering Calandrelli's argu- 
ment as irrelevant. 

In No. 28 of Professor Brunnow's valuable " Astrono- 
mical Notices," I have shown that, in spite of the misap- 
prehensions to which I have just alluded, the observed 
motion of Siriua in declination is in fact represented by a 

t formula depending on the previous investigation of Peters, 
bnt with four new unknown quantities inserted. The ad- 
• AitronoraiBche Nachrithten, Noa. 745-747. 
t AatioDomical Journal, vol. i. p. 154. 
I { ABtronomiache Nachrichten. No. 1142. 
I { Attt dell' Accademia PontificJa de' Nuovi Lincei, 6 Aprils, 1853, p. 816, 
ftud elaeirhere. 

I This IB not to be confounded vrith. the obaerratorj' of ths Collngto 
Romaoo. 
\ Monthly NotiofiB of thp Royal Astronomical Suciety toI. h. p. 202. 
^^_ KEW SEKISa. VOL. XIX. NO. I. — JAKUARY 1861. 1 
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dition of these four quantities, which I have determined 
by least squares, enables us to state with a certain degree of 
accuracy the angle of position of the centre of gravity with 
respect to the visible mass, and Ihns the angle of position 
of the supposed invisible companion. 

Closely following the actual publication * of this memoir, 
came the discovery f of the companion by Mr Clark. The 
question at once arose, whether this were the disturbing 
body ; the evidence bearing upon this appeared very note- 
worthy. In the first place, the angle of position agreed 
(within the uncertainty of observation) with that computed 
for the disturbing body, assuming my investigation \ as the 
basis. The following table shows the relation for 1862 
between computation and observation. To my own com- 
putation 1 have added the similar one of Auwers, published 
afterwards. § 

Computed by Auwers, 18621 QJZ 

Safford, 1862-1 83-8 f fy^"'?*!™- 

Observed by Bond,|| 1862-2 84-6 

„ Chacornac,t 1862-2 84'6 

Lassell,** 1862-3 638 

Riitherfurd,tt 1862-2 85-0 

The difference between Dr Anwers's theoretical investi- 
gation and my own is perhaps not larger than the uncer- 
tainty of all the series of observations on Sirius would ex- 
plain ; as I have before stated, the amount of deviation from 
which the angle of position was computed is very small. 

But that the companion of Sirius may produce the dis- 
turbances, it — the faint object barely visible in the largest 
class of telescopes — must have a mass nearly iwo-ihirds that 

• The nnmbet heart date Dec. 20, 1861 ; mj own commBnioation, Sept. 
20t!i, 

t Jttu. 31, 1862. First announced by Profesaor Bond, in No. 1868 of the 
Aetronomische Nachrichten. 

t This fact waa stated by Professor Bond (American Jonrnal of Seience for 
March 1862, p. 287). 

i AstranomischB Nacbrichten, No. 18T1. It is proper for me here to ei- 
presB mj eense of the courtesy with which Dr Auwers admitted mj priority 




J 



of the Companion of Sir 



67 



' ttf Sirius itself. It is difficult to believe this; but, as the 
evidence of this year (1863) shows, we may be compellod 
to do eo. 

There are three hypotheses logically possible with respect 

k to the new star. It may be either unconnected with the 

(system of Sirius; or, secondly, a satellite, but not the dis- 

l turbiug body ; or, thirdly, the disturbing body itself. On 

ihe first hypothesis, the proper motion of Sirius itself would 

|mt it in the following position, assuming the angle of posi- 

1 84°'5, for 1862'2, and distance 10"-19 for the same 

te, the latter being the mean of these results (excluding 

jliassell's 4"'92, which is quite wrong). 



10-09 
10-07 
10-41 



Rutherfunl* 
Bond.t 

Chacomac,! 



Position and Distance by Hypothesis I. ; assuming the 
iHttle star to be £xed. 



18640 



79 -1 
733 




10-80 
11-69 
ground for calculation. 



The second hypotliesia gives i 
flmi it win be considered further on. 

The third hypothesis would give (correcting my o-wn in- 
I Vestigation, so as to agree in 1862'2 with observation, by 
4-0°-9). 

18630 83-5 

1864-0 82-1 

Observation gives, compared with these hypotheses, 



77-4 
77-9 



Hyp. I. 



• AmeriCBn JoQi-nal of Science for May ISfiS. p. 407. 

t Astranotnischo Nachricliten, No. 1S74, 

t Ibid. No. ISE5. 

g MS. fumiahcd by Profeesor BonrJ. 

H Ab before, Americftn Journal of Science for May 
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To wliicli must be added, tliat the first hypothesis requires 
an increase of distance between 1862'2 and 1863'2 of 0"'8 ; 
the third, a very slight diminution ; hat observation indi- 
cates a diminution of about O'-SS, a qnantity, to use Mr 
Eutlierfurd's expression * so small that its existence cannot 
be aaserteil with confidence." It ia hardly conceivable that 
the long and careful series of observations of Mr Eutherfard 
should be in error 3^'3 ; and also inconceivable that Professor 
Bond's measures, agreeing as they do within 2^^ 20' among 
themselves, should be in the mean 5°-4 erroneous. 

We have therefore nothing to oppose to the hypothesis 
that the new companion is the disturbing body, but the 
very improbable supposition that the small star partakes 
very nearly in the great proper motion of Sirius without 
physical connection ; or the second hypothesis, that the new 
star is in the system, but with small mass. If this is the 
case, the distnrbing body must, in lieu of the small light of 
the companion, have still less, or even be absolutely invisible. 
It is conBequentiy highly probable that the disturbing body has 
been actually found ; that what was predicted by theory has 
been confirmed by sight. The importance of continued obser- 
vations on Siriua cannot be too highly felt. The companion 
must be measured the coming year, and for several years ; 
while Sirius itself should be re-observed with meridian in- 
struments. So far as the right ascension element is con- 
cerned, a series of olwervations is now in progress at Cam- 
bridge ; while Captain Gilliss has most obligingly consented 
to make a series of dechnation-observations at Washington ; 
and the standard observatories at Greenwich and Paris vriU 
doubtless continue their aeries of fundamental star observa- 
tions, including, of course, Sirius. 

I am much obliged to Mr Eutherfurd for the communica- 
tion of the details of his observations in 1863, and hope he 
will publish them, together with similar details of those of 
1862, and others to be made hereafter. The subject is one 
where the co-operation of several observers is desirable. 
Full certainty here can only be obtained after several years* 
observations. 

* Aa before. AiaerivBo Journal of Science for Ma; 1863, p. 40' 





2fote8 on the Fertilisation of Orchids. By William Ruthek- 
FORD, M.D,, President of the Royal Medical Society, 
Eesideiit Phyaioian Royal Infirmary. (Being a portion 
of a thesis, for which a gold medal was awarded hy the 
Medical Faculty of the University of Ediuhnrgh at the 
Graduation in 1863.)* 



Mr Darwin, in the introduction to his admirahie work on 
" The Fertilisation of Orchids," states, that his chief reason 
for writing the work was, " to show that the contrivances 
by which orchids are fertilised, have for their main object 
I the fertilisation of each flower by the pollen of another 
flower ;" and to sliow that, in his " Origin of Species," he 
had good grounds for expressing his belief in what he re- 
gards as an apparently universal law— viz,, " That no her- 
maphrodite fertilises itself for a perpetuity of generations, 
an occasional cross with another individual being required." 
He, moreover, expresses the hope, that his researches may 
stimulate others to inquire into the habits of our native 
species. 

During the past summer (1862), T spent some time in the 
examination of a considerable number of orchids, with a 
view to ascertain wJiether or not Mr Darwin's observations 
■were accurate, and the conclusions at which he had arrived 
correct. The points which I especially wished to test, were, 
\at, Is insect agency essential for their fertilisation ? 2rf, 
Is a flower fertilised by its own poUinia, or by those of other 
flowers ? As regards the first of these, Mr Darwin says, 
that in every orchis, with the exception of the bee orchis 
and Gephalanthera grandijlora, insects are required to re- 
move the poUinia, and apply them to the stigma ; and with 
regard to t]ie second point, he says, — that although in some 
cases the poUinia may be applied to the stigma of the flower 
from which they are taken, yet in all tliey may be — and 
most generally they are — applied to the stigmas of other 
flowers ; farther, in some flowers — the marsh Epipactis, for 

* Read before the Botamcal Society November 12, 1863. 
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example — tlie polliuia are removed only when the insect 
retires from tlie fiower. 

Sprongel, in 1795, and Robert Brown, in 1833, thougb 
the latter was not without liis doubts on the subject, both 
expressed their belief in the necessity for insect agency ; 
and many others have concurred with the opinion ; but 
Darwin was the first to show that the necessity for insects, 
which was previously considered to be confined to a few, is 
almost universal. My observations, so far as they have ex- 
tended, have most tborougbly convinced me of the truth of 
Mr Darwin's statement. But I must here mention, to 
prevent any misunderstanding, that I have examined four 
Bpecies only, — for the district in which I resided contained 
only these four species, although they were severally repre- 
sented by large numbers of individuals, so that I was able 
to make a pretty thorough examination of each species. I 
was staying in a part of Kent where Orckie maculala and 
Cephalanthera grandiflora were especially abundant ; and 
Gymnadenia conopsea, and Orchis pyramidalis, to a lesser 
degree. I examined 1175 flowers of Gepkaianihera, 1000 of 
Orchis maculata, 244 of Gymnadenia conopsea, and 60 of 
Orchis pyramidalis, in all 2479 flowers. This number may 
seem very large ; but it must be remembered, that the flowers 
grew abundantly in the locality ; and I had but little diffi- 
culty in procuring them. All the plants grew near, or in, 
woods, 80 that they were most favourably situated for visi- 
tation by insects. Mr Darwin says, that on one occasion 
only has he seen an insect capable of carrying away the pol- 
liuia visit an Orchis. I have been more fortunate ; for I 
have repeatedly observed, especially on warm, cloudy days, 
lepidopterous insects paying their visits ; and on one occa- 
sion I actually saw an insect remove the pollinia. Al- 
though Mr Daitvin thinks that an insect does not confine its 
visitations to one particular species, but embraces several, — 
an opinion which he has shown to be true in the case of 
some one or two insects, — I must say that Orchis maculata 
and Cephalanthera grandiflora, although growing together, 
were visited by totally distinct insects, and either species 
was only visited by one kind of insect. 

'XluB fact is certain regarding the fertilisation of three 
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' out of these four species, — Eel/-fertilisation is impossible^ — 
the pollinia must be removed from tbe flower and applied to 
the stigma of either the same or another flower. In by far 
the greater majority of tbe flowers, tbe pollinia, where these 
were single, were both removed, and in only a few of these 
were the ovaries non-fertilised. Sometimes I found the 
heads of pollinia sticking to tbe stigmas : this was rare, how- 
ever ; more frequently I found bundles broken off from the 
pollinia adhering to tbe stigma, aud in some of these in- 
stances the pollinia remained in tbe same flower untouched, 
showing conclusively, that these flowers had been fertilised 
by the pollinia of other flowers. The flowers I examined were 
generally old, with the viscid discs and stigmas quite dry, so 
that no farther change could take place in the fertilisation 
of such flowers. Out of 1304 flowers, 953 had both pollinia 
removed, of which 895 were fertile and 58 were non-fertile. 
From this it appears, that although the poDinia may have 
been removed from the flowers, these were sometimes non- 
fertile. This is, because tlio insect has carried away the 
pollinia without pusliing them against the stigma, and be- 
cause the flowers have never been visited by insects having 
pollinia on their probosces. If such flowers could ever have 
become fertilised (most were old), it must have been by the 
pollinia of other flowers. 

la 212, both pollinia were still remaining, although the 
flowers were mostly dry and shrivelled. Of these 119 were 
fertile, and 96 were non-fertile, so that although these flowers 
are incapable of self- fertilisation, tbe flowers are oftener fer- 
tilised than not. Insects with pollinia attached to their pro- 
:es visited the flowers and fertilised them, although tbey 
did not remove the pollinia. Had the flowers grown in a 
I less wooded district, where insects are more scarce, many 
I more of them would have had both pollinia remaining, and 
I fewer of tliese would have been fertilised. Observe (see the 
, Table at the end) how difi'orent is tbe case of Cepkalanthera 
I grandiflora, which is capable of self-fertilisation, although to 
I aamall degree: only 39 out of 1175 flowers had both pollinia 
remaining, and these, nevertheless, were all fertile; while of 
the 1128 which had both pollinia removed, only 8 were non- 
fertile. In the two other species which had the poUiuia 
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separate, that is, unattached at the base to oDe another, tlio 
right poUinium was removed rather oftener than the left, a 
fact which would he difficult to explain. Of the 166 flowers 
which had only one pollininm removed, 142 were fertile and 
24 non-fertile, showing that where only one polUnium' is re- 
moved, the flower is not so certainly fertilised ; in short, the 
insects have not visited them so frequently. 

It is unnecessary for me to comment further upon the 
following Table, but I may shortly state, that it fully bears 
out Mr Darwin's conclusions ; it establishes nothing new, 
but simply placee beyond doubt very important opinions 
advanced by Darwin, among which the following are the 
moat important ; — 1st, Insect agency is necessary for ferti- 
lisation ; 2d, Crossing of the individuals of a species is not 
only permitted, hut all the arrangements seem especially 
adapted to bring about such a result. 

One would suppose that hybrids ought to be very com- 
mon if Mr Darwin's opinion were correct, — that one insect 
visits several species of orcliids, — while it is well known that 
orchidaceous hybrids are extremely rare. From all that I 
have observed, I believe it to be the rale that each species 
has its special visitor, and that the same insect visits several 
species, to be the exception. I dare not, however, speak 
too positively on this point, for my observations have not 
been extensive. 

Finally, it may seem superfluous for me to draw attention 
to the beautiful and laborious investigations contained in 
Mr Darwin's work on orchids ; but only those who have 
carried on such researches are able to estimate the severe 
and prolonged labour which they entail. 
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Remains of Birds* Eggs found at Fisherton^ near Salisbury. 
By H. P. Blackmore, M.D., Salisbury. Communicated 
by Sir William Jardine, Bart. 

lu " The Geologist" for October last, Mr Blackmore of 
Salisbury, while giving. a list of the fossil mammalia and 
flint instruments obtained in the Pleistocene districts of 
Fisherton, near Salisbury, states — *^ Although you ask no 
information with regard to birds, it may be interesting to 
some of your readers to know that fragments of such fragile 
things as birds' eggs have been obtained from the same 
deposits ; one in point of size and thickness of shell would 
correspond, if entire, to that of a goose, the other to that of 
a moor hen." This being the first record, we believe, of 
the remains of eggs having been found with those of the 
lower animals and others of like time, attracted our atten- 
tion, and in reply to our inquiry Mr Blackmore has kindly 
sent the following particulars to Mrs Strickland: — 

" Both fragments of egg-shells are in my possession ; the 
larger of the two, which I think is probably part of the egg 
of Grey-La^ Wild Goose, was found in March 1861, by work- 
men digging brick earth in Mr Baker's pit. The clay, sand, 
and gravel in this pit are slightly stratified, and at one point 
are nearly 30 feet in thickness. The shell was found about 
14 feet below the surface, the soil above having evidently 
never been disturbed. Within a few feet of the spot where 
the shell was discovered the men found two small bones, 
one the coracoid, and the other about the upper three- 
fourths of the femur of a species of Anser, corresponding in 
size with similar bones of the Grey-lag. The shell itself is 
stained of a pale fawn colour, and both upon the in and out- 
side has many small superficially raised incrustations ; hence 
I infer that the shell must have been already broken when 
embedded in the clay. 

" Since writing to ' The Geologist,* I have joined the frag- 
ments of the smaller egg more perfectly together, and find, 
from the small size of the fragments, I formed an erroneous 
opinion of the size of the egg. The restored fragments I 
carefully compared with a collection of recent British 
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js, and find them both in texture and size to correspond 
I closely with the eggs of the Oomnion Wild Duck. In colour 
I the shell is rather darker than the larger one, hut is in parts 
Bimilarly incrusted hoth inside and out. This was found in 
Kr Harding's pit in November 1862, about 20 feut below the 
surface, in undisturbed clay. No bones accompanied this 
epecimen." 



i /. On Parallel Relations of the Classes of Vertebrates, and 
on some Characteristics of the Reptilian Birds. 

I //. The Classification of Animals based on the Principle of 
G^halization. No, I. By James D. Dana. Communi- 
cated by the Author.* 

, I. On certain parallel relations betuieen the classes of Vertebrates, 
and on the hearing of these relations on the queslion of the dis- 
tinctive features of Che Reptilian Birds, 

At the close of an article by Profesaor Hitchcock, a portion of 
a letter of the writer is quoted, in which a parallelism is drawn 
between the Ootocoid or seini- oviparous Mammals (^Marsupials 
and Monotremes), the Ichthyoid Reptiles (Amphibians of De Blain- 
viUe, Batrachians of many authors), and the Eeptihan Birds. The 
general fact of this parallelism throws light on (1.) the classifica- 
tion of Mammals, (2.) the distinctive features of the Reptilian birds, 
and (3.) the geological progress of life. 

1. Classification. — The Amphibians are made hy many zoolo- 
gists an independent class of Vertebrates, on the ground of the 
I fish-like characteristics of their young. The same systematists, 
however, leave the Marsupials in the class of Mammals, notwith- 
Btanding their divargencies from that type. The uiuiiber of classics 
of Vertebrates, usually regarded as four, thus becomes _/ii'e, namely, 
Mammals, Birds, Reptiles, Amphibians and Fishes, There are 
some indications that this number will soon be further increased 
by some zoologists, through the making of another class out of 
the Reptilian Birds. ^ 

The discovery of the Reptilian Birds has brought the general 
law to view, that, among the four classes of Vertebrates, ordinarily 

• From tLe American Journal of Science nnd Aria, vol, isrri., Nov. 1868, 

t ProfeaBor Agaaaiz, in vol. i. of his '• Contributions to the Natural History 

of the United States," page ]87, eubdividoa Fislies into four cIiu/n, oamel)', 

1. Myzonta; 2. FisliBH prov^r, orTelioata (Ctenoids and Cycloids) ; 3, Ganoitls ; 

4. Selncliiana ; wiiicL would make the total numbar of dasEea of Vartehrates 
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received, each, excepting the lowest, consista of, first a grand 
topical division, embracing the luajoritj of its species, and secondly, 
an inferior or hemili/pia division, intermediate between the typical 
and the class or classes below. 

Before proceeding with our illustrations of this point, a word 
may be added in behalf of these four classes. In order to appre- 
ciate their true value, it is necessary to have in vicM the type-idea 
which is the basis of the fundamental characteristics of each, and 
which is connected with the existence of three distinct habitats for 
life — the water, the air, and the land : that in Fishes, this idea 
is that of xvilmminff aquatic life ; in Reptiles, that of creeping 
terrestrial life ; in Birds, that of Jlying aerial life ; in Mammals, 
that of terreHrial life, again, hut in connection with a higher grade 
of structure, the Mammalian. The type-idea is expressed in the 
adults both of the typical and hemitypic groups ; and any attempt 
to elevate the hemitypic into a separate class tends to obscure 
these ideal relations of the groups in the natural system of Verte- 
brates. 

The following are the illustrations of the law above mentioned. 

(1.) In the classification of Vertiibrates, Mammals, the first 
class, are followed by birds, as the second ; and while the former 
are Tiviparoua, the latter are, without exc«>ption, oviparous. The 
species of the inferior or hemitypic group of Mammals, partake, 
therefore, in some degree, of an oviparous nature, as the term semi- 
oviparous or Oolocoid implies. 

In fact, all Vertebrates, excepting Mammals, are typically ovi- 
parous, although some cases of viviparous birth occur among both 
Reptiles and Fishes. In the viviparous Mammals, the embryo, 
during its development, derives nutriment directly from the body 
of the parent until birth, and also for a time after birth ; while 
in the viviparous Fish, the Selachians excepted, there is simply a 
development of the egg internally, in the same manner essentially 
as when it takes place externally. Applying, then, the term ovi- 
parous to all cases in which the embryo is shut off from any kind 
of placental nutrition, Reptiles and Fishes, with the exception 
mentioned, are as essentially oviparous as Birds. Hence, the 
Ootocoids or non-typical Mammals are actually intermediate in 
this respect, and in others also, between the typical Mammals, on 
one side, and the inferior oviparous Vertebrates collectively, on 
the other. 

(2.) Again, the class next helow Birds is that of Reptiles. 
And, correspondingly, the inferior or hemitypic group of Birds ia 
Reptilian in some points of structui-e. 

(3.) Again, the class next below Reptiles is that of Fishes ; 

and therefore the inferior or hemitypic group of Reptiles is the 

wmediate or Ichthi/oid one of Amphibians — the young of frogs 
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lod salamanclerG and otlier includcfl species having gills like fishes, 
ae additionnl fish-like peculiarities. 

The parallelism between the three ulassea. Mammals, Birds, and 
Reptiles, is thus complete. 

(4.) Fishes have no class of Vertebrates helow them, bo that 

itiferior hemitjpic division is not to be louked for. It might 

e suspected that ihe intermediate group in this case would be 

^'oue between Fishes and the lower sub-kingdoms either of Molluaks 

or of Articulates ; but none such exists. The lowest fish, an 

Amphioxus, is as distinctly a Vertebrate as the highest, and no 

Moliusk or Articulate exhibits any transition towards a vertebrate 

structure. 

There are, however, hemit^pic Fishes ; but their place is towai-da 
the top of the class instead of at its bottom. Ganoids constitute 
one group of this kind, between Fishes and Reptiles, as long since 
pointed out by Agassis. Again, Selachians (or Sharks and Bays) 
constitute another, between Fishes and the higher classes of Ver- 
tebrates. This last idea also has, we believe, been suggested by 
Agassiz (although we cannot reter to the place where published), 
this author regarding the species as intermediate in character be- 
tween Fishes and the allantoidian Vertebrates. Moreover, Milller 
long ago observed the relation of the Sharks to the Mammals in 
having a vitelline placenta, by which the embryo draws nutriment 
from tlie parent, as does the mammalian fcetus by means of its 
allantoidian placenta. 

Ganoi<ls and Selachians are thus two hemitypie groups in the 
class of Fishes. 

The scheme of grand divisions is then as follows : — * 
I. 

A. Typical Mammals, 

B. Hemitypic Mammals, 
or OoTocoiDB. 



II. 

A. Typical Birds. 

B. Hemitypic Birds, 

or Ebfetoids, 



III. 

A. Typical or true Reptiles. 

B. Hemitypic Reptiles, 

or Amphibians. 



IV. 



A, Hemitypic Fishes, B. Hemitypic Fishes. 

or Selachia.vs. or G,inoids, 

C. Typical Fishes, 

or Teliosts. 

One of the groups of ho'mitypic Fishes looks directly towards 

• It ifl here aeon tliat the term Osiosoid. applied tii Maraiipiala and Mono- 
ItreraeB has great signifltunue ; and ao likuwiae, Erpeloidi nod Amphibiant. 
^OSIocoid it flimply the Grieek form of the term temi-oviparoua. 
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Reptiles, and the other towanls the three higher classes of Verte- 
bratea collectively, but especially Mammals and Birds, 

It is plain from the preceding that the sub-tingdoci of Verte- 
bratea, instead of tailing off into the Invertebrates, has well pro- 
nounced limits below, and is complete within itself 

2. Distinctive Features of the Beptilian Division of Birds. — The 
slteleton of the fossil Bird, discovered at Solenhofen, has some 
decided Reptilian peculiarities, as pointed out by Wagner, Owen, 
and others. But even if perfect, it could not indicate all the 
Reptilian features present in the livin(/ animal. It is therefore 
a question of interest, whether the relations of the hemitypic to 
the typical species in the two classes Mammnls and Reptiles — 
one superior to that of Birds, and the other inferior — aiford any 
hasia for conclusions with regard to characteristics of the hemi- 
typic Birds undiscoverable by direct observation. The following 
considerations, suggested by analogies from the classes just men- 
tioned, may be regarded as leading to unsatisfactory results ; and 
yet they deserve attention. 

A, Mammali. — (1.) It is a fact to be observed that the hemi- 
typic Mammals are as truly and thoroughly Slammalian, as 
regards the fundamental characteristic of tjie type — the suckling 
of their young — as the typical species. 

(2.) The departure from the typical Mammals is small in the 
adult individuals, especially the adult males. But it is profoundly 
marked in their young, they thus approximating in period of birth 
and some other respects to oviparous Vertebrates. 

B. Reptiles. — (1.) The adult Amphibians, or hemitypic Reptiles, 
depart but little from the typical Reptiles, either in structure or 
habits. 

But (2.) the young, in their successive stages, from the egg 
upward, partake strikingly of chaiacters of the inferior class of 
Pishes. 

The law seems, then, to be, that the species of the hemitypic 
group have their principal or most fundamental resemblance to 
those of the class or classes below in the young state. We should 
hence conclude that the young of the Reptilian Birds or Erpetoida 
possessed more decided Reptilian peculiarities than the adults, — 
What these unknown peculiarities, if real, were, we can infer 
only doubtingly from the analogies of the known cases already 
considered. 

The characleristic of the intermediate type, on which the in- 
termediate character depends, is, in \he case of both Mammals 

1 Reptiles, llmt particular one wliich is the special distinction 

' e inferior type. The types inferior to Mammals are otiparous, 

a tliB hemitypic Mammals are semi-ovipaxous. The type 
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inferior to Reptiles, or that of Fisbes, is distinctively aqtiatie and 
breathes consequently by means of gilU instead of lungs, and 
hence the hemitypic Beptilee hare gills in the young state. 

"What then are tlie characteristics of Reptiles that may have 
been presented by the inferior or liemitypic Birds ? The more 
prominent distinctions of Reptiles are the following : — 

(1.) A covering of scales, or else a naked skin, instead of a 
covering of feathers. 

(2.) A terrestrial creeping mode of life instead of an aerial or 
flying mode. 

(3.) Incomplete circulation, and hence, to some degree, cold- 
blooded, instead of complete and warm-blooded. 

Now, as to the young of the Reptilian Birds, it may be inferred 
that— 

(1.) They were unquestionably unfledged. For this is universal 
among birds, for a while after leaving the egg. It is quite pro- 
bable, that they were more completely unfledged, or for a longer 
time, than is common for tlie young of ordinary birds ; for even 
tbe adult bird, judging from the Solenhofcn specimen, was less 
completely feathered than usual. 

(2.) They were unquestionably walking chicks. For Birds in 
the lower division of the class [PrtEeoces of Bonaparte) have tbe 
nae of their legs immediately after leaving tbe egg, and seek their 
own food. A brood of Reptilian bird-chicks, with long tails and 
nearly naked bodies, creeping over the ground, would have looked 
exceedingly like young Reptiles — very much, indeed, as if the 
eggs of a Reptile bad been hatclied by mistake. Moi'eover, these 
Reptilian Birds were probably not only walking birds when young, 
but as much so as hens and turkeys are, if not more exclusively 
80, even when adults ; for, in the inferior division of ordinary 
birds, the species are far inferior as flying animals to those of the 
superior division, and in some, us is well known, the wings only 
aid in running. 

(3.) But the characteristics which have been mentioned under 
(I) and (2) are not of fundamental value, like that of the exist- 
ence of gills in the young of hemitypic Reptiles, or that of the 
semi- oviparous method of reproduction in Ootocotd Mammals ; 
and it would seem that there must have been some more pro- 
found Reptilian characteristic. It is therefore probable that the 
third distinclion of Reptiles stated belonged also to the young 
Reptilian Bird ; that is, it bad incomplete circulation, and hence, 
an approxiuiatiou to the cold-blooded condition of Reptiles. The 
heart may have had its four cavities complete, as in Bii-ds, and 
in Crocodiles among Reptiles ; but, in addition, there may have 
Iieen a passage permitting a partial admixture of the venous and 

irial blood, such as exists not only in Crocodiles but also ii 
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the j'oun^ Bird during an early stage in its development. This 
peculiarity in the vascular system of tlie young Bird of the pre- 
sent day ceases with the beginning of respiration. But in the 
Beptihan birds it may have continued on through the early part, 
at least, of the life of the chick, or until it was fledged. _ . 

This conclusion is made to appear still more reasonable by the 
following comparison of the three obvious methods of subdividing 
Vertebrates, and the connection therewith of the characteristics 
of the hemitypio groups, These three metho<1s are — 

1. Into viviparous and oviparous ; which places the dividing 
line between Mammals, and the inferior Vertebrates. 

2. Into warm-blooded and cold-blooded, or those having perfect, 
and those having imperfect, circulation ; which places the line 
between Mammals and Birds, on one side, and Eeptiles and Fishes, 
on the other. 

3. Into pulmonate and branchial, or those with lungs, and those 
ivith gills ; which places the line between Mammals, Birds, and 
Reptiles, on one aide, and Fishes on the other. 

Now the characteristic of the JirH of these methods of sub- 
division is that on which the hemitypic group of the first class, 
or that of Mammals, is based. The characteristic of the third is 
that on which the hemitypic group of the third class, or the 
Reptilian, is based. Hence, the characteristic of tbe geeond should 
be, if the analogy holds, that on which the hemitypic group of 
the second class, or that of Birds, rests for its most fundamental 
distinction, 

3. Geological History. — It has been observed, on page 78, that 
the Vertebrate sub-kingdom has well-drawn limits below, instead 
of tapering downward into Mollushs or Articulates, This future 
of the sub-kingdom is further evident from the fact in geological 
history that the earliest species of Fishes were not of the lower 
group, that of Teliosts, but of the two higher, or those of Ganoids 
and Selachians. The Vertebrate type did not originate, therefore, 
in the suh-kingdom of Mollusks, or of Articulates ; neither did it 
start from what might be considered as its base, that is, the lower 
limit of the class of Fishes ; but in intermediate types, occupying 
a point between typical Fishes and the classes above. 

Moreover, the inferior group did not come into existence until 
the Cretaceous period, in the latter part of geological history, 
when the Reptilian age was commencing its decline. 

In the Devonian age, or closing Silurian, appeared the first 

Ganoids and Selachians. In the Carboniferous, Reptiles were 

introduced, — first, the inferior Amphibians, and then typical 

species. Afterward, in the early part of the Reptilian age, as 

itilian life was in course of expansion, there were the first of 
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tlie lleptilian Birds and the first of tlie Marsupials or liemitypio 
Mammals (with probably eomB typical species of each of these 
classes). Thus the Vertebrate type, commencing at the point of 
approximation of Bieptiles and Fishes, expanded until each of its 
higher classes had representative species, before the inferior division 
of true or typical fishes — Teliosts — came into esistence. After- 
wards, in the Cenozoic, the true or typical Birds and Mammals 
had their full espansion. 

The Vertebrate type, therefore, not only was not evolved along 
lines leading up from the lower sub-kingdoms, but was not, as 
regards its own species, brought out in lineal order from the 
lowest upward. The sub-kingdom has therefore most evidently 
a separateness and a roundness below, so to speak, or an enttre- 
nesa in its inferior limits, which belongs only to an independent 
system. 

We find in the facts no support for the Darwinian hypothesis 
with regard to the origin of the system of life. 



II. The Classijication of Animals based on the priticiple of 
Ceph-A'tzatvm, 

No. I. 

As the principle of cephalizadon is involved in the very foun- 
dation of the diverse forms that make up the Animal Kingdom, we 
may look to it for authoritative guidance with reference to the 
system that prevails among those forms. Some of its bearings on 
Koological classification have already been pointed out.* I pro- 
pose to take up the subject more comprehensively; and, in the 
present article, to bring iJie light of the principle to bear on the 
relations of the Sub-kingdoms, Classes, Orders, and some of the 
tribes of animal life. 

It is essential, first, that the methods or laws of cephalization 
be systematically set forth, that they may be conveniently studied 
and compared. The following statement of them is an estension. 
of what has already been presented : — 

As an animal is a cephalized organism (or one terminating an- 
teriorly in a head), the anterior and posterior extremities have 
opposite relations. The suMivision of the structure into anterior 
and posterior portions has tlierefore a special importance in this 
connection. As these terms are used beyond, the anterior por- 
tion properly includes the head, which is the seat of the senses 
and mouth, with whatever organs are tributary to its purposes. 



Eip!. Exp. Report on Crustacoa, p. 1412, 1856; Amer. Jour, of Sciei 
Arte [2], iiii. 14, 186(5 ; isxv. 67, xKxvi, 1, 1863. 
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viscera from the 
ra, belong as char- 



antei'ior in positioa to the normal locomotive organs ; the post*- 
rior portion is the rest of the structure. The anterior ia emi- 
nently the cephalic portion. The digestive 
slomftch hactward, and the reproductive viae* 
acteristically to the posterior portion. 

It follows, further, from the cephalized nature of an animal, 
that its primary centre of farce, or the point from which concentra- 
tion and the reverse are to ho measured, anteriorlj and poste- 
riorly, ia in the head, near the anterior extremity of the structure. 
In nn Insect oc Crustacean, its position is between the mouth and 
the organs of the senses- — over which part the cephalic mass is 
located, Tliis is sustnined by erabryogeny ; and also by the fact, 
that, as the two roost fundamental characteristics of an animal 
are its being sense-bearing and month-feeding, the mouth, on de- 
scending to the simplest of animals, is the last part to bocomo 
obsolescent. Only in the inferior Invertebrates ia the position of 
the Tnouth approximately eeiUral in the structure, as explained on 



1. Methods of Cephaliiation. 

The methods, according to which the grades of cephalization 
are exhibited, may be arranged under the following heads : 

A SUe (force-measured) of life-system: each type, between 
Iilan at one extreme and Protozoans ut the other, having its spe- 
cial range of variation in this respect. 

B. Funelional; or variations as to the distribution of the 
functions anteriorly and posteriorly, and as to their condition. 

C. Incremental : or variations as to vegetative increment, that 
is, as to amplitude, and multiplicative development. 

D. Stntetural ; or variations in the conditions of the structure, — 
whether {!) compacted, or, on the other hand, resolved into nor- 
mal elements ; (2) simple, or complex by special isiation ; (3) de- 
fective, or perfect ; (4) animal-like, or plant-like. 

E. Postural: or variations as to posture. (Only in Verte- 
brates-) 

F. Ernhryologieal : or variations connected with the develop- 
ment of the young. 

G. Oeographieal distribution. 

For greater convenience and uniformity, the methods under 
these heads are mentioned beyond as they appear wlien viewed 
along the descending line of grade, instead of the ascending. 
This is, in fact, the more natural way, since tlie typical form in a 

J be one or more I'rondary controa of farce ; bat thej are, 
la TBgariis Iha sahjeet before us, of <:nmpnrii.tivfily small iinportauco. The in- 
dependent development or tbe abdomea and cepbslothoiaz in Cmetaceuis is 
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, gxonp — the fixed point for reference — holds a position towards 
the top of the group. The methods, as given, are therefore more 
strictly methods of deeepkalization than of cephalization ; but the 
former are simply tjie reverse of the latter. 

A, Size {ob force) of life-system. 

1. Potential. — Exhibited in le.ss and less force and size of liFe- 
Bystem with decline of grade {and the rererae, with rise of grade) ; 
&a that in passing from the type of Megasthenes (Quadrumanes, 
Carnivores, Herhiv-orea, aud Mutilates) to that of Microathenes 
(Chiropters, Insectivores, Rodents, and Edentates) ; or from that 
of Decapods to that of Tetradecapods among Crustaceans — in 
which latter case, unlike the former, there is also retroferent de- 
cephalization ; and so, generally, in passing from a higher to a 
lower type, it being equivalent to passing to a type of smaller and 
weaker life-system. 

B, FuBCTIONAI.. 

2, Retroferent, — A transfer of functions backward that belong 
anteriorly in the higher cognate type. 

TJnder this method, there are the following cases : — 

a. A transfer of members from the cephalic to the locomotive 
aeries; as the transfer of the forelimhs to the loconiotisie series 
in passing from Man to Brute Mammals ; that of a pair of raa.v- 
illipeds or posterior mouth-organs to the locomotive aeries in 
passing from Insects to Spiders ; that of two pairs of masillipeda 
to the locomotive series in passing from Decapod to Tctradecapod 
Crustaceans. 

6. A transfer of locomotive or prehensile power ami function, 
more or leas completely, from the anterior locomotive organs to 
the posterior. 

c. A transfer of the locomotive function, more or less com- 
pletely, from the limbs (these often becoming obsolete) to the 
body, and mainly to the caudal extremity, 

TJuder 6 and c, the condition may be described as — 

(«) Frosthenia (from the Greek too, before, and sStwi, strong), 
if the anterior locomotive organs have their normal superiority. 

(6) Metagthenio {from /j-ira, after, 5(C.), if a posterior pair is the 
important, and the anterior are weak or obsolete. 

(c) Urosthenic (from ouga, tail, &c.), if the posterior part of the 
body, or the caudal extremity, is the mam organ of locomotion. 

Ordinary flying Birds are proatkenie, while the PrtEcoc^s {Galli- 
naceous Birds, Oatrichea, &c.), being poor at flying, or incapable 
of it, are metaithenic, and they thus exhibit their inferiority of 
g^radfl. Hymenopters, Dipters, Lcpidopters, &c., among Insects, 
are prostheaie, while Coleopters, Orthoptera, Strepaipters, &e., in 
which the fore-wings (the elytra) do not aid in (light, or hut little, 
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! one of the indtca- 
liut it is not neces- 
!8 tliemselves, as the 
e of those especially characterising Car- 
r Mammals, and nearly all Herbivores fail 



■re metattkatic. Fleas, which are degradational species, related 
tv Dipters, have the third or posterior pair of legs much the 
lowest and strongest. Among Macrural Crustaceaus, the strongest 
leg! are, in the higher species, the _/Jr»t pair ; in others inferior, 
lite teeond ; in Others still iuferior (the Feu^ids), the third pair. 
Viewed on tlie ascending (;rade, this method is the •prtferent. 

3. Pervertive. — A subjection of an organ to any abnormal 
function inferior to that normal to it; as in the adaptation of 
the nose of the Elephant to prehension ; of the antennae of many 
inferior Crustaceans to prehension or locomotion ; of the majcil- 
lipeda oE inferior Macrurans to locomotion ; of the forehead in 
many Herbivores to purposes of defence. 

The perverted nose of the Proboscideans ii 
tions of their inferiority to the Carnivores ; 
earily a mark of Inferiority among Herbivon 
faculty of prehension 'w 
nivores and other high 
of it. 

Viewed on the ascending grade, this method and the following 
may be included under the term per/unetionative. 

4. De/unctionative. — Exhibited in the defectiveness or absence 
of the normal function of an organ; as in the absence of the 
function of prehension from the fore-limbs of Herbivores (this 
prehension in the fore-limbs belonging to the Mammalian type) ; 
and that of locomotion mostly from all the limbs in the Muti< 
lates ; that of locomotion from the female Bopyrua ; that of loco- 
motion from Cirripeds and other attached animals ; that of the 
sense connected with the j^cond pair of antenna (and probably 
also the Jlrst, these organs being obsolete) in the Lem;eas and 
Cirripeds, these antcnnm being simply prehensile organs in a 
Lemsea, and constituting the base of the peduncle in an Anatifa,* 

This degradation and loss of functaona is connected often with 
the elliptic and amplificative methods of decephalization. It ia 
connected with the latter in the Bopyrus, and also in Cirripeds 
and other attached species. 

C. Incremental. 

6. Ampli^ficative. — Exhibited in an elongation or general enlarge- 
ment of the segments or members, and an increased laxness of the 
parts. Includes the cases — 

a. Lengthening, widening, or laxness in the anterior portion of 
the body ; the same in the posterior portion. 

■ S«e '■ Expl. Eip, Rpjiort in Cnistncea," p. 1393, and plnte 96, where it fs 
shawn that the antennae of the jonng ADFtt:fa bnve a sucker-like organ for 
attiLchment. and become, in the metiunorphoBiB, the bottom of the poduitcle bj 
wUeh tha a4iilt AoKtifa it attached. 
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b. An abnormal enlargement of the general structure. 

The elongation or enlargement which takes place with decline 
of grade is mainly posterior^ it being small anteriorly, and some- 
times none at all. In passing from the Brachjural to the Mac- 
rural type of Crustaceans, the eliange anteriorly is principally in 
an increased lajcnoas and lengthening of the parts, with little in- 
crease in the dimensions of the hody anterior to the mouth ; while 
the abdomen (or posterior extremity) ia enlarged 10 to 50 times 
beyond the bulk it has in the Crab. Descending from a snail to 
an oyster, there is diminution anteriorly and great enlargement 
posteriorly, and tbe animal is little more than a visceral sac. 

In less marked cases of the ampltficative motliod, there is only 
an attenuation or lengthening of the hody and limbs, as in many 
Jfeuropters, Orthopters, Homopters, wading Birds, &c. The 
Lepidopters, also, in tlieir very great expanse of wing, exemplify 
this method. In species that are attached, as the Cirripeds, the 
young are usually free ; and it is only when they begin to out- 
grow, ampliGcately, the minute life-system (Eutomostracan in 
the Cirripeds) that they become Hxed, As attached animals, 
they often attain great size. 

Viewed on the ascending grade, this method is the concentra- 
tife; and it is exhibited in the increased abbreviation and conden- 
'iiation of the anterior and posterior members and segments, or of 
the whole structure. 

6. Midtiplkative. — Exhibited in an abnormal multiplication of 
segments or members ; as in Myriapods, Worms, Phyllopods, 
Trilobites, &c. There may be — 

a. Simple Multiplicative! as in the superior Myriapods, the 
Chilopods, in which the body-segments, thus multiplied, have each 
its single or normal pair of members. 

b. Compound Multiplicative ; as in the Myriapods, of the lulus 
division, or Diplopods (Chilognaths), in which there is a duplica- 
tion of the pair of legs of a body segment. The name Diplopod, 
adopted by Gervais and some other authors, has the advantage of 
having thus a dynamical value. 

The multiplicative method is, in general, a degradational one. 
"When it affects only subordinate parts of the structure, as tha 
length of the tail of Mammals, or of Beptiles, &c., the forma are 
not necessarily degradational. But when It affects the general 
structure, and the types are indeGnite in segments, like the 
Myriapods, Worms, and Snakes, the forms are degradational. 
In Mammals, the tail may be said to have indefiniteness of limit ; 
but, since this part is only an appendage to the body and has 
little functional importance, its elongation cannot properly be re- 
garded as a mark of degradation, alThough one of inferiority. 
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When, however, tlie posterior eitremity is, in magnitude and im- 
portance, a part of the main body structure itself, as in Snakes 
and Fishes, the case is properly an example of raultiplieative 
degradation. 

The ahnormal number of segments under the multiplicative 
method may arise from a self- subdivision of enlarging normal 
segments, or from ailditions beyond the range of the normal 
number. ^ The many joints of the antennse in Crustaceans of the 
Cyclops group, the writ«r has shown to result through the former 
method, and the multiple segments of Phyllopods may be of the 
same origin : but there arc no facts yot ascertained that would 
refer the multiplication of segments in Myriapods and Worms to 
this method. 

Viewed on the ascending grade, this method is the limitative. 
D. SiRrcTOKii. 

7. Analytic. — Exhibited in a resolving of the body- structure, 
or of an organ, more or less completely, into its equal normal 
elements, or in a tendency to such a resolution. 

A relaxed state of the cephalic power leads to a relaxed and 
elementally-constituted structure. When this method charac- 
terizes strongly the general structure, the fonn is usually degra- 
dational ; as in Mjrinpods, Worms, larves of Insects, — these 
structures consisting of a series of nearly similar rings (the 
normal elements of an Artieulnte), without a sulidivision into 
head, thorax, and abdomen. Fishes, of the Vertebrate type, are, 
as nearly as may be, in this clementalized condition. An ap- 
prosimatiou towards analysis or resolution of the body appears 
in the absence of the constriction between the head and thorax in 
Spiders and Crustaceans ; and still further, in the absence of the 
constriction between the thorax and aMomen in the lowest of 
Spiders, — the Acaroids. 

Under this method, there is, in no case, among adults, or larves, 
a complete analysis or resolution of the head into normal seg- 
ments ; the closest approximation to it, Insecteans and Crus- 
taceans, occurs in the Gastrorans (Squilla group). But here the 
mandibular, and one, two, or more maxillary segments are still 
united. In an Insect, the head contains six normal segments, and 
the thorax three ; and yet the thorax has 3 to 5 times the bulk 
of the head ; — showing a condensation in the head-part equal to 
6 to 10 times that of the thorax. Concentration in an animal 
structure is tlierefore eminently cephalic concentration, or, in a 
word, cepkalization, — the head being the part most condensed, and 
least liable to occur resolved into its elomenta. 

The analylic method, viewed on the ascending grade, is the 

ijithetie. 
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8, SimpU/cative.—EKh'ihiteih 
Fimd ia an equnlity of parts tlmt a 



increased simplicity of structure, 
■e normaliy identical. The cases 



. Simplicity from diminislied number of internal or external 
I organs for carrying on the processes of life ; as in the absence of 
distinct respiratory organs, or of different parts in the digestive 
BjBtem, &c, ; or the union of the sexes in one individual, &c. ; 
— a simplification which reaches its extreme limit among Radiates 
in the Hydi'a, and among animals, in the Protozoans. 

b. Simplicity from ecjuality in parts normally alike ; as, equality 
iu the height of the teeth of some of the earliest of Tertiary Mam- 
, IDals ; in the annnli of Worms. This case is related to the 
kjanalytic. 

Viewed on the ascending grade, this method is the difm-entia- 
^tiw, the facts exhibiting which are embraced under the well-known 
V of differentiation or specialization, which is fundamental in all 
levelopment. 

Diflereutiation internally, as it multiplies and perfects the 
tneans of elaborating the structure, is attended with an increaa- 
' igly higher grade of chemical change, more perfect nutrition, 
ad more complete decarbonization of the Wood; and implies, 
l^erefore, improvement in all tissues, a more sensitive nervous 
(ystem, and greater cephalic power and activity. And from the 
rae comes the reverse effect. 

, Elliptic. — Exhibited in the defectiveness or absence of seg- 

■ tnents or members normally pertaining to the type of the order or 

class containing the species, and arising from abtiormal weaknesn 

in the" general system, or in an organ. It is exhibited especially 

in the degradational or inferior types. The cases are — 

t Incomplete or deficient (1) segments, or (2) members, in either 
'(a) the anterior, or (6) the posterioi' portion of the body ; as in 
Vie absence of some or all, of the teeth in Edentates ; of the 
posterior limbs in Whales ; of the abnormal appendages and pos- 
terior thoracic segments in some Schizopods or degradational 
Macrurans ; of the antennje, either one or both pairs, in many 
inferior Entom_oatracans ; of wings in the Flea, &c. 

This method of docephalization differs from the defunctionative 

n implying a dcticiency not only of function but also of organ or 

nember. 

The incompleteness or deficiency of normal parts referred to 

Hnbove will be better appreciated if contrasted with deficiencies from 

Vpther causes. The principal other causes are the following : — 

(1.) A hiffh decree of cephalization or cephalic concentration 

a the system.— Thus in the crab, the highest of Crustaceans, the 

litbdomen is very small, and elUptic both iu segments and members, 



because of the high degree of cephalic concentration ; whilt 
Schizopods referred to above, and in the Limulus and many other 
inferior Crustaceans, tlie same deficiency comes from weukneta of 
life-system or decephalization. 

(2.) High development of one part of an organ, at the expense 
of other adjoining parts. — This principle may be said to include 
the preceding, since, in that, there is a high development of the 
anterior or cephalic portion of the structure at the expense of the 
posterior or circumferentinl. But here, there is reference to 
special organs rather than to the structure as a irLole. Thus, in 
the foot of a Horse, there is an enlargement of one tae, normally 
the third, at the expense of the others, and this enlarged toe has 
the full normal strength that belongs to the foot under the Her- 
bivore-type. 

It is apparent from the facts in paragraphs (1) and (2), that 
there may be an eltiptie metliod of ecphatization as well as of de- 
eepkalization. The Crah-typc is a striking example of the former. 
The foot of the Horse, considering separately the Ilorae-ti/pe, is a 
case under the former rather than the latter ; for, in any related 
species, a lessening of the disparity of the toes would be evi- 
dence of weakness and inferiority under that type. Yet, as com- 
pared with the liiglier Carnivore-type, in which the life-system has 
the strength to develop all the toes in their completeness and ful- 
ness of vigour, with great strength of foot, the foot of the horse is 
elliptic, and a mark of inferior cephalization. In the typical 
Ruminants, the complete series of teeth is indicated in an embry- 
onic state before birth ; but part of them fail of development, while 
the others — those specially characteristic of the type — go forward 
to great size and perfection. As in the foot of the Horse there is 
here an enlargement of one portion at the expense of the others. 
And this, under the Ruminant-type, is progress toward the highest 
condition of the type, or cephalization by an elliptic method. A 
Kuminant in which the teeth should be all equally developed 
would be one of too great feebleness of system to carry the struc- 
ture to its typical perfection; and such is the Eocene Anoplothere.* 
If, however, the Ruminants were referred to the Megasthene-typo 

* " Amongst the varied forms of eiiBting Herbivora we find certain teeth 
diBpropnrtioniitely deyeloped, sometimes to a monstrouR aizp : whilst other 
teeth aiG reduced to mdimental minnteness, or are w&ntiDg altogether : but 
the nnmher of teeth never exceeds, in any hoofed qnadniped, that displayed 
in the dental forninla of the Anoplotheriam. It is litewiBS niDat intereiting 
to find that those apeciea with a comparatively defectire dentition, aa the 
liomed Buminants for example, manifest traoBitorily, in the embryo-state, the 
germs of upper inciaors and caninca, which disappear before birth, bnt whioh 
wpre retained and functionally developed in the clovon-fontod Anoplothere."— 
Goodsir, BrUiih Aitoe. Rqi. 1838. Omai't Bril. Mamm., 1846, p. 4"" 
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' U represented in the Carnivores, the deficiency of teeth would bo 
a example of deeepkoL'sation by the elliptic method ; for aucb a 
deSciency under the higher typo of the Carnivores would be evi- 
dence of abnormal weakness. 

Tbe same principle is exemplified in Carnivores; for the size 
and number of the molar teeth ate less the larger the canines. 
The Maehssrodus, with its huge tusks and but three molars to 
either side of a jaw, is a remarkable example. Again, in the 
Elephant, two incisors are developed into the great tusks of the 
npper jaw at the expense of the other incisors and canines ; and 
jawa that look as if bearing profonndly the mark of degradation 
I or decephalization, are hence compatible with high cephaUsation 
L tmder the Herbivore- type. 

E It isnottobeinferred that the enlargement of one part of an organ 

"at the expense of the others, is neeessanlu an indication of general 

elevation of grade. Even in the case of the foot of the Horse, the 

elevation implied is elevation only under the Horse-type or among 

Solidungnlates, and not elevatioa above all other Herbivores. 

I These examples are sufKcient to illustrate the contrast between 

■ithe elliptic method of cephalization and of decephalization; and 

LbIso the fact, that a case of the former in one relation may be one 

B«f the latter in a higher, that is. if referred to a higher group as 

T;&e standard type. The cases that would come under the elliptic 

kaetbod of cephalization (as that of the Crab) have been already 

■ inferred to by the writer to the concentrative, they being a result of 

■ concentration in the life-system. 
(3.) That simplicity of striicture which is opposed to the speeial- 

zed or differentiated condition of superiority of type. — It is evident 
tlhat the examples of elliptic decephalization, taking this term in its 
I most comprehensive sense, may include the various Gimpliticationa 
[which mark unspecialised structures of inferior types. Yet we 
P propose to restrict the term to those examples of deficiencies which 
' are obviously connected with degradational or hypotypic conditions 
under any type. 

Viewed on the ascending grade, this method is the completive. 
10. Phytozoic. — Exhibited in a departure from the Animal-type 

I through a participation in structural features of the Plant-type, 
that is, through a plant-like arrangement of the organs. The 



, A radiate arrangement of external organs ; as in the Bryo- 
IB and inferior Tunicates. 
b. A radiate arrangement of internal as well as external organs ; 
■ in Radiates. 

Perfect, or nearly perfect, symmetry in the radiation, instead 
I of eccentric or irregular forms. Perfect symmetry is most gene- 
[ ■wl where the number of rays is based on the numbers 4 ( 

iRRIBS— VOL. XIX. NO. I. JANUARY 1864, M 
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(which, it ia to be noted, are multiplea of 2 and 3), i being 
the number for the class of MedusR, and both 4 and 6 occurring 
in that of Polyps. But if the number of rays is 5, as in the 
highest of Radiates, the Echinoderms, while esmnples of perfect 
symmetry occur, there are many cases of unsjmmetrical forma 
(as in the Spatangi) in which the Radiate type seems to tend to 
emerge from phytoid towards true animal-like forms. In the regu- 
larly radiate, the mouth is central or very nearly so, while in the 
8patangi, there is something of the fore-and-aft form of the animal. 

Among species under tlie true aninial-tjpe there are forms 
showing an approximation to the centrtil position which tlie mouth 
has in Radiates. Tu a Limulus, for example, the mouth-aperture 
is only one-hn!f less remote from the anterior margin of the body 
than from the posterior (base of caudal spine). The Limuli are 
extreme in amplijicatlve decephalization and in lowness iif grade. 
Under the inWd^i'cativo method also, there is something similar 
in Worms and Myriapods, The head is here strictly at the ante- 
rior extremity; but the cephalic force has so feeble control, that 
joints multiply behind ; and in the lowest of Worms, each sepa- 
rate segment is nearly equal in all functions to the cephalic 
Beginent. Moreover, in the enibrvological development uf au An- 
nelid, the first segment (with its pair of appendages) that is 
formed after the appearance of the head is not the anterior one 
close to the head, but the eighth (or one near this); and from this 
point the rings form in succession posteriorly, and also towards 
it from the bead; as if, in these multiplirate species, there was a 
teeondary centre of force distant from the front which preponderates 
over the frimixry one. 

This method viewed on the ascending grade is the koto!:oic (from 
iXce all, and putt animal) ; it is exhibited in a rise from the plant- 
like type to the true animaHike type. 

E. Postural. 

11. Postural. — Exhibited in an increasing proneness in the 
position of the nervous system — the extremes being verticnUti/ in 
Man, and horieontaUti/ in the Fish, 

F. Embryo LOGICAL. 

12. Prematurative. — Exhibited in precocity of young or larvea. 
Thus, the chicken, as soon as born, runs about and seeks its 

own food, while the young of those Birds which belong to the 
superior group,— the true flying Birds — remain helpless until able 
to fly; a fact recognised in Bonaparte's classification of Birds. 
So the young colt or calf (Herbivorous) is on its legs almost as 
Boon as bora ; but the young kitten (Carnivorous, and higher in 
type) is for a considerable tiLne helpless. 

Frematurity has often been recognised as evidence of lovr 



I 



hosed on the Principle of Cephaltzation. 91 

deTGlopment and low rank ; and the following is the explanation 
of it : — 

When an animal has reached the condition required for locomo- 
tion and for the care of itself, it has already the essential facultiei 
of an adult; and although these faculties of locomotion and self- 
feeding are of conipavatively low grade, the animal possessing 
Uiem ia approximately mature in its cephalic forces, and after- 
wards rises but little with growth. Prematurity hence involves 
inferiority. The pupa-state of an Insect is a means of higher de- 
velopment the more perfect its inactivity. For this complete rest 
allows all the forces of the indiyidual to be concentrated on the 
internal processes, and favours, therefore, that cephalic growth 
which makes a special demand on these forces ; while in an active 
pupa (or rather the larve that passes through no pupa-state), 
activity, whether that of locomotion, or of digestion, constantly 
exhausts force ; and only the halance, not thus run away with, 
goes towards the maturing process. With such an open outlet of 
force, the animal may mature physically, that is, grow and perfect 
its outer structure; but cephalically, or, in all those points of 
etructure, as well as psychical powers, that are connected with 
Buperior cephalic development, it makes little advance. 

Hence (a), those insects whose larves are essentially like the 
adults, and undergo no metamorpjiosis, are inferior in type, — as 
generally so recognised. 

Again (6), those Insects (as most Hymen optcro us) whose larvea 
are footless grubs are superior in type to those (as the Lepidop- 
terous) whose larves are most highly developed and active. 

Viewed on the ascending grade, this method is the perma- 
turative. 

13, Geinmative. — Exhibited in multiplication by buds. Bud- 
ding may produce — 

a. Pei-fect individuals, capable of egg-production. 

b. Individuals capable only of budding, and giving origin to 
B perfect egg- producing individual, as the last of a series of 
buddings. 

c. Caducous, or persistent buds ; the latter leading to compound 
forms, either branching, lamellar, or massive. 

This power of reproduction by buds occurs in many Worms, 
both superior and inferior; in Bryozonn and many Ascidian 
Mollusks ; in Polyps and many other Radiates. The production 
of persistent buds is the lowest grade, and is common in the bud- 
ding Mollusks and Radiates, but not the Articulates. Among 
budding Articulates, case b appears to be of lower grade than 

This method is allied to the multiplicative, p. 86. It is also 
•hytotoie (p. 89), or a plant-like feature in animal life. 
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14. Genetic. — Number of young or egga. — As is well known, 
ttere is a mark of grade in the iiuniber of cgga or young pro- 
da<!ed at a single period or in a given time — the nnniber, other 
thinga equal, being inversely os the rank or grade of the species. 

15. Thermotic. — Temperaliire required for embryonic devdop- 
tnent. — Another mark of grade is aiforded hy the temperature 
required for egg-development : — for, in general, the higher the 
temperature, the higher the grade. Thus, the eggs of Birds re- 
quire heat above ordinary summer heat, tvhile those of Reptiles 
do not. The embryos of Mammals reijuire still higher and more 
uniformly continued heat until their maturity, the Ootocoids alone 
excepted, in which birth is premature, l-he eggs tif some Hy- 
menopteroua Insects mature inside of the larves of other Insects, 
where they are never exposed to a temperature of 32° Fahr. ; 
while those of ordinary Lcpidopters and many other species 
mature in the summer heat, and may stand a temperature be- 
low 0° Fahr. 

The necessity of a higher temperature indicates, ordinarily, 
that the chemical processes in the vital economy are of a higher 
or more delicate character, or those required for a higher grade of 
cephalization. 

G. GeOGHAPHICAL DlSTBiBtXlON. 

16. Habitational. — (Y^Terrestnal species higher than Aqitatie, — 
This law, announced by Agassiz, is also directly dependent on 
the conditions determining the grade of cephalization. 

a. In the case of aquatio species, the ova, as well as the adult 
animals, are bathed in a liquid that penetrates to tlie interior, and 
dilutes, to some degree, the nutrient or developing fluids ; and, 
under such circnm stances, the grade of chemical or vital evolution 
cannot be as high as in the atmosphere. The germ must there- 
fore be one of an inferior .kind. Aquatic animals are, in an im- 
portant sense, dilitted animals. 

b. Again, terrestrial species whose ova are hatched in water, or 
whose young are aquatic, are for the sanie reason inferior, aa a 
general rule, to those whose ova are hatched on the land. 

Aquatic development or life is one of the most important marks 
of low grade. Among embryological characteristics, it has often 
a profounder value than prematurity. The inferior divisiim of a 
class, order, tribe, and even subordintite grovp, is often one con- 
sisting either of aquatic species, or those that are semi-iiquixtio 
^aquatic in habit tliough not strictly so in mode of life, or aquatic 
in the young state when not iu the adult). 

(2.) Living (a) tn impure waters, or those abnormal in condition; 
tr (b) Ml defident light, as in shaded places, or ti' 

wk of inferiority. — Muddy waters, or salt waters ezcessivelf 




s depths, I 

lessivelf J 
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IIMline BS in aome inland lakes, or waters only brackish, are here 
included. 

Bat oceanic waters, although saline, are not properly impure. 
or tlie Eub-kingdom3 and the classes containing aquatic animals, 
the highest groups are those of marine waters. Thus, the highest 
of Mullusks, the Cephalopods, are marine; the highest of Radiates, 
the Echinoderms ; the highest of Fishes, the Selachians ; of Crus- 
taceans, or the Mainid or Triangular Crabs ; of Worms, the Dorsi- 
_ branchs ; of Acalephs, all but the Hydroids are marine ; while 
I all species of £chinoderms and Polyps are marine. Among the 
^ subordinate groups there aro some fitted particularly for fresh 
water. Types that belong to fresh water sometimes have inferior 
species in brackish or salt wat«r ; and those that belong to 
salt water sometimes have inferior species in brackish or fresh 
water. 

(3.) Species of cold climates i-nferior to those of warm, — Ac- 
cording to the 15th canon, the highest oviparous animals should 
be tropical species; but not necessarily so the viviparous Mam- 
with them, the requisite temperature for embryonic 
development is obtained within the parent. 

ixception to this, as regards oviparous species, is afforded 
by Crustaceans ; for, as shown by the writer, the highest kiads, 
.^e Maioid or Triangular Crabs, have their fullest development in 
tiie cooler temperate zone, 

(4). Having a wide range with regard, to any of the earth's phy- 
Meal conditions, as (a) climate, (b) height^ (c) oceanic temperature, 
(d) oceanic depth, (e) hygrometric conditions, ^e., commonly a mark 
9f inferiority. — For if the development of a high order of cepha- 
lized life requires rest for a while in the young, as, for example, 
the nursing time in the higher Mammals and Birds, and the Pupa 
state in Insects, and also an absence from diluting or impure 
waters and the presence of the full light of the sun, it should also 
equally demand precise or narrowly restricted limits in all physi- 
cal conditions, these being essential to the more refined or delicate 
chemical or vital processes. Man is the chief exception to this 
law, — and for the reason that he is not simply in and of nature, 
but also above nature, and has the will and power to bring her 
forces under subjection, overcoming the rigours of climate, and 
Bobjugating other inimical agencies by his art. Protophytes and 
Man are the only species that have the ronffe of the world — the 
"ow, the other so high. The Dog accompanies Man 
in his wide wanderings : hut only through the virtue which is in 
Wan, who provides the artificial heat, protection, and food his 
brute attendant needs. Even the human race dwindles in ex- 
tremes of clitunte, either hot or cold. 

ReeapitxUation. — The following are the names of the several 
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methods of cpplialization pointed out, both those based c 
descending and ascending lines of grade. 



A. SizeofLife-sjsti 

B, Functional, . 



. Incremental, 



D. Structural, 



E Postural, . . 
F. EmLrjological, 



Ascending. 

1. Potential. 

2. Preferent. 
} Pcrfunctionativo. 



. Con cent rati ve. 

6. Limitative. 

7. Synthetic. 

8. Differentiative, 
. Completive. 

10. Holozoic. 
H. Postural. 
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DeEcending. 
, 1. Potential. 

2. Retroferent. 

3. Pervertive. 

4. Defunctionntive. 4, _ 

5. Amplificative. 

6. Multiplicative. 

7. Analytic. 

8. SimplificatiTe. 

9. Elliptic, 

10. Phytozoic. 

11. Postural. 

12. Prematurative. 12, Prematurative. 
ing terms fall into both columns. 

With ascending grade, the changi's are mostly concen (ratine ; 
with deseendinff, they are diffusive or dece^ilrative. 

2, Additional Observations. 

1. Typiaal, Degradational and Hcmity-pic forms. — Typical 
species are those within type-iiniits, and degradationul those out- 
side of the same.' But, as groups of all grades have each their 
own type and type-limits, species may he typical in one relation, 
and degradational in another ; as Fishes, for example, while de- 
gradational Vertebrates, have sttll their own type and type-limits, 
the Teliosts being the typical Fishes, or those within these limits. 

The characteristics of a type, in any case, are those fundamen- 
tally distinctive of the group. As to that of the Animal Kingdom, 
at large, wo observe that an animal is (1) a fore-and-aft, (2) 
cephalized, (3) forward-moving organism. The type-idea is hence 
eipressed in a structure having (1) fiire-and-aft and dorsoventral 
polarity ; (2) a head at the forwai'd extremity containing the seats 
or organs of the senses, as we)l as the mouth and mouth organs ; 
and (3) the power of locomotion, if not also limbs for the pur- 
pose. Consequently Radiates, as they fail in the first criterion, 
are not within type-limits; neither are stay attached species of 
animal, and only in a partial degree species without limhs for 
locomotion. 

Again, the Vertebrate- type, in addition to having the character- 
istics of the animal type and the vertebrate structure, Is essen- 
tially terrestrial, aud therefore the requisite limbs and structure 

The term dtgradaiional has no reference lo any meLliod of origin by de- 
gmdatiou : it implies only tliat the fomiB so tailed re^ietent or correspond t< 
' d^gnded condition of the type. 




based on the Principle of Cephalixalion. 



95 



■ teireBtrial life are in the type-idea, Fiahes are therefore 
I outside of type-limits, or are degradational species. 

The Mammal-type, the highest under Vertebratea, in addition 

I to the characteristics of the Vertebrate type, has that of being 

f-Tiviparoua in its births, embracing under this quality that of sus- 

I taining the embryo by placental nutrition until its maturity (as is 

I not true of the oviparous) ; and with this there is also that of 

I instaining the young for a ivhile after birth, by suckling. Hence 

the Obtocoids, in which there is only imperfect placental nutrition, 

and birth is premature, and there is an approximation thus to 

oviparous species, constitute a degradational type. 

The Megas then e- type, under Mammals, has its degradational 

group in the Cetaceans or Mutilates, which fail mostly of limbs, 

and are aquatic species ; and the CamiTore, its degradational 

group in the Seal and related Pinnipeds. The latter have the 

L type-structure of the Carnivores, while the Mutilates have the 

r^pe-structure of neither Carnivores nor Herbivores, and are there- 

I fore an independent type under the division of Megasthenes. 

Again, the Bird-type, in addition to the characteristics of the 
Vertebrate-type, embraces features adapling the animal to flying, 
as feathers and wings; perfect circulation ; and also a vertebral 
colama which is posteriorly limitate, instead of one admitting of 
a caudal elongation — somewhat as Insects and Spiders are dosed 
types behind, in contrast with the multiplieate MyrJnpoJs. Hence 
tiie Reptilian Birds, having indefinite posterior elongation, and 
iome other Reptilian characteristics, are outside of type-limits. 
So, again, under the subdivisions of Birds, species that have tha 
wings unfledged or but half-fledged, and whicli, therefore, cannot 
lead an aerial life, are degradational ; and species that have the 
feet imperfectly digitate by their being web-fonted, and which 
therefore lead a aemi-aquatic life, ore semi-dcgradational in the 
group to which they may belong. 

These examples are sufficient to illustrate the uses of the words 
typical and degradational. 

It is of the highest importance, for the correct cl a said cation of 
species, that in all cases it should be rightly determined whether 
a degradational genus is degradational to the family to which it be- 
longs, or to the tribe or order, or to a still higher division. Al- 
though Seals and Whales are similarly adapted to the water, it is 
plain to one familiar with the species that the former are degrada- 
[ tional Carnivoi-es, and the latter degradational MegastbencB, aa 
' stated above. But like cases come up in every part of the Animal 
Kingdom, and close study is necessary for a true decision. Tha 
first preliminary towards such a decision is a clear idea of the 
clasB-type, order-type, tribe-type, or subordinate ty^ vrndat "Klvxctt 
the genua or group fails. 
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The term hemitypic has been shown in the preceding paper to 
imply in general a grade of the degradational. But, in some 
groups, as in the class of Fishes among Vertebrates, it is appli- 
cable to cases which are not typical because of their being inter- 
mediate between the type of the group and a superior type or 
types (p. 77). 

Typical groups, or more properly, tiie groups abOYC the degra- 
dational, may be of several grades. Thus ynder Vertebrates, the 
classes of Mammals, Birds, and Beptiles, represent difierent grades 
jof Vertebrate types, and the grades may be designated in order, 
Alphatjjpic, Betatypif, Gammati/pie ffrom the first three Greek 
letters, a, ;8, y). Under Mammals also, there are three grades, 
those of Man, Megasthenes, and Microsthencs ; then, Itelow these, 
the heraitypic or degradational Oiitoeoids. Under tribes, families, 
and genera, the number of grades may be large. 

Degradational snbdtvisions arc strictly hypotypic, or below the 
typical range. 

Typical subdivisions, or those above the degradational, are not, 
in all cases, true typical, as well exemplified by the orders of 
Fishes ; the Teliosts alone being true typical, and the Ganoids and 
Selachians, called hemitijpie above, being properly hyperlj/pia, or 
above the typical range. Another example of this is aflbrded by 
the subdivisions of Megasthenes. Carnivores and Herbivores are 
different grades of the true typical, the former the more perfect, 
or eutopic ; while the Quadrumanes or Monkeys are hifperti/pic, 
being an intermediate type between the typical Megastlienes and 
Man ; and the Mutilates (Cetaceans, &c.) are hypotypk- Among 
the Microsthencs, tbe Chiropters or Bats are kyperlypic, the Insee- 
tivores and Hodents true typical of two grades, and the Edentates 
hypotypic. 

Among the subdivisions of Mammals there are three grades of 
true typical ; and of them man is archetypie, as he has been 
styled, being tbe one perfect type. 

Degi-adational forms may bo classed under three heads, as 
follows :— 

1, Degenerative ; in which the forms are tborougbly animal in 
type. The methods of decephalization which lead most commonly 
to degenerative forms are the analytic, multiplicative, elliptic, and 
defunctionative. 

2. Hemipkytoid ; when, without an interna/ radiate structure, 
the species are (a) attached to a support, like plants (see defunc- 
tionative method, p. 84); (6), budding {(jemmative, p. 91); (o), 
radiate externally (^pbytozoic, case a, p. 89). 

The externally radiate structure is a lower grade of hemiphy- 
toid degradation than either, being attached, or gemmate. 
3. J'Ay/oid (from ijivTov,a plan£); wVen ftve a^iMc.t'Ma^Knwv'gb- 
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Inents are mternally, as well as eitemally, radiate (Phjtozoic, 
caae h). 

As Radiates have no limbs, and but imperfect senses, the higher 
grades among them are manifested moat prominently in the con- 
ditions of the nutritive system. Some of them (the Echinoderms) 
are saperior, as animals, to the lower hemiph^toid species, such as 
th« Bryozoans. 

2. Further exemplijications of the precedintr methods of Cephal- 
ixation. — In order to give greater clearness to the explanations 
which have been made on the preceding pages, the application of 
the terms expressing the methods of cephalization to grades of 
species may here be further illustrated. 

In the class of Crustaceans, the distinction between the 1st and 
2d orders, or Decapods and Tetradecapods, depends on case a 
under the retroferent method^a transfer of members from the 
cephalic to the locomotive aeries. In connection with it, there is 
also an exhibition, to some extent, of the analytic method, more 
of the segments of the body in the latter being free, and all, more 
K^lar or normal in form. 

Under Decapods, the difference between the 1st and 2d tribes, 
the Brachyural and Macrura], depends mainly on the ampli^oative 
method — there being in the latter, by an abrupt transition, greater 
length and laxness before and behind. Under the analytic, also, 
the lengthened abdomen in the Slacruran has its normal number 
of segments and members. 

Among the subdivisions of Mnerurans, the retrofereut method 
appears prominently in the transfer of force from the/rs( pair of 
legs to the second^ and, among the lower genera, to the third pair 
(see p. 83) ; the amplificative, in the length of antennae in some 
families, and in the length of abdomen as compared with that 
of the cephalo thorax in others j the elliptic, in the absence of pos- 
terior cephalothoracic members, and also the obsolescence of the 
abdominal members in many Schizopods or degradational Macru- 
rans ; the pervertive, in the outer raaxillipeds taking the form and 
functions of feet, as in many inferior Macrurans. 

Under Tetradeeapoda, the difference between the 1st and 2d 
tribes, or Isopods and Amphipods, depends on the very same 
methods as that between the Ist and 2d under the Decapods ; that 
is, on the amplijicative, as shown in the greater length of cephalo- 
thorax and the elongated abdomen, and on the analytic, the 
lengthened abdomen having its normal segments and approsimately 
normal members. 

Under the Amphipods, the amplijicative method is variously 
illustrated ; the elliptic in the obsolescent abdomen of the Caprel- 
lids, as well as in the absence or obaolcscente iiv \wmss w^cvs*. A 
two pairs of thoracic legs. 

SEW SERIES. TOt. XIX. NO. I. 3A.-NTJKat \a64. "»■ 
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Again, in the class of Insecteans, the distinction between tbe 
1st and 2d orders, or Insects and Spiders, depends on case (a) 
under the retroferent method (p. 83) ; and, in connection, there is 
an eiEhibition of an incipient stage of the analytic, the head and 
thorax in Spiders constituting a single mass (p. 86). 

Under Insects, the difference between the two highest divisiona, 
Frosthenics and Metastkeiiies, depends on ease (6) under the rntro- 
ferent method, or a transfer of the flying runction mainly or wholly 
to the posterior pair of wings. And the third is a degradational 
group, in which, bj the amplificative, analytic, and elliptic methods, 
the species (Lepismae, 4ic.) are wingless and larve-Iike. 

Among Herbivores, the Elephant shows superiority (1) in 
having, asin Carnivores, the teeth (its tuska) for defensive weapons; 
(2) in having, as in Carnivores, the power of prehension, a qiiality, 
however, transferred from the teeth to one of the organs of sense, 
the nose ; this organ of prehension also aids in defence ; (3) in 
having the normal number oE toes ; (4) in having pectoral mamm^, 
as in the liighest Megastheues or Quadrumanes, the highest 
Microstbenes or Bats, and also in Man. The great size is not a 
mark of overgrowth and inferiority, for the animal is neither stupid 
nor sluggish. The Ruminants are inferior to the Elephant in 
having, not an inferior organ of sense, but the forehead, or typi- 
cally the most important part of the head, peiwerted to use for 
self-defence ; and also in other ways. Among Ruminants, the 
Stag or Elk-type shows superiority to the Ox-type, in (1) its more 
compact and smaller head ; (2) its less magnitude posteriorly ; (3) 
its limbs adapted to fleet motion; (4) its fore-limbs adapted for 
climbing and clinging, giving them a special prosthenic character 
and great superiority to those of the Ox. Tlie Horse-type shows 
inferiority to the Elephant-type, in (1) its long head and neck 
(ampljficate) ; (2) its one-hoofed foot ; (3) its being metastl^nic, 
the hind legs serving as the principal oi^ans of defence ; and also 
in the characters mentioned abova 

The discussion of the subject of classification farther on, will ba 
found to be a continued eiem pi ifi cation of the taws of cephaliia- 
tion, and we refer to it for additional elucidation. 

3. The forms, resulting from the expression of the same law of 
etphalixation in diverse grovps, often similar ; and hence come some 
of the analogies between groups, or their osculations. — It is appa- 
rent that the grades of cepbalization may have expression in any 
division of the animal kingdom, and that hence may come parallel 
results as to form. For example, there may bo cases of amplifea- 
! deeephalization — or of long- bodied or long-legged species — 
the ditterent orders or tribes of Insects; and, when so, the 
ies, in these different groups thus cWTaclwiited, will be, in a 
, representnth-es of oncanotlner,tindt\\eEtoa.'^'(i\\\"D^iia.\a^ 
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at auch points. One example ia that of Orthopters and NeuTOp- 
ters through the Mantids in the former, and the Mantispida in tlie 
latter; also, that of Cipters and Ncuropters, through the slender 
Tipulida of the former. The same may be exemplified among the 
orders of Birds. The degradational feature, for example, of webbed 
feet, or tliat of defective wings, may characterise the inferior species 
of different Eubdivisions, and so produce osculant groups so may 
the amplifiaative feature of great length of 1 lub aud neck, the 
Herons among tlio Altrices, thus rcpreaenting the Grallatorea 
among the Prtecocea. 

The osculations or close approximationsof classes orif-rs tribes 
Sic,, are thus often connected with like expressions of the methods 
of cephalization. 



4. Forms resulting from high and low cephalizatior 
timilar. — High and low cephalization often lead to similar forma, 
the former through cephalic cone antral ion, the latter through 
cephalic aud general feebleness ; just as a thing may be small, 
vhen the material ia condensed or concentrated, and equally small 
when dilute and there is little of it. Thus the Crab has a very 
small memberless abdonien, from a contracting of the sphere of 
growth through concentralive cephalization ; on the other hand, 
the Schizopod lias a memberless abdomen, through a limitation of 
the sphere of growth resulting from mere feebleness in the life- 
system. The abbreviated memberless abdomen of the Caprellid 
and the obsolescent spine-like abdomen of the Limulus are other 
examples among Crustaceans of this elliptic decephalization. The 
Butterflies have vei-y large wings through the amplificative methodj 
but some inferior nocturnal species have the wings narrow, through 
inferiority of grade, on the above principle, and not properly 
through concentration and elevation. 

There is, in general, no danger of confounding the two cases, 
because the accompaniments in the structure of the superior 
Bpecies, as well as those of the inferior, commonly indicate their 
true relationa, at once, to the mind that is well versed in the de- 
partment of zoology to which the species belong ; but there are 
many cases in which it is not safe to make a hasty decision, 

5. Uniformity of shape and size in any group greater among the 
higher typical species than among the lower typical or degradational 
ipecies. — On the higher typical level in any class, order, tribe. 
Sec, the type is represented generally in its greatest number of 
species, and always under the least extravagance of form and 
size. Thus, Insects, the higher typical division of Insecteans, are 

stly more numerous in species, and leas diveraiSed in size, form, 
and structure, than CruBtaceana or Worms, K,Tii,\m>S.'ist'VawwS». 
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the Hyinenopters have little variety of form of body, and form 
or size of wings, compared with the Neuropters, Lepidoptera, 
Homoptt-rs, and even the Coleoplers ; and the Coleoptera, little 
compared with the Orthopters. Tlie fantastic shapes, in all cases, 
occur in the inferior typical or the degradational groups. In 
these, cephalizatioo is uf low grade, and as a conscqnence of this 
relaxing of the system, or its inferior concentration, the forms nm 
off into varied extravagances. 

6. Classijicalion ktrebr/ jAaaedon a dynamical or gthenic basts. — 
The laws of celapbalization, as is apparent from the explanations 
which have been maile, arc hased upon the idea that an animal 
is centralized force ; and that the degree of concentration of this 
force may be exhibited in the structure ; that, consequently, the 
various grades of species or groups become apjiarent, to some 
extent, through size and form, and their determination is thus, 
in part, a matter of simple measurement. Dimensions or spatial 
conditions have a relation to force iu the animal kingdom as well 
as in that of the celestial spheres. 

Bank or grade are thus brought to the rule and plummet, and 
classification , thereby, has a dynamical hasis. The distinctions 
between groups have a dynamical or sthenic character, and all 
subdivisions in el as si B cation, when thoroughly understood, vrill 
have recognised sthenic relations. 

It must, however, be kept in mind that the element of size, 
when used in the application of the principle, or as a mark of 
superiority, is not absolute size. For it is one of the laws of 
life that vegetative growth may enlarge a weak life-system to 
gigantic dimensions. Thus, the life-system of an Entomostracan 
takes great magnitude in a Limulus ; of a Tretradecapod, in a 
female Bopyrus ; of an Edentate, in a Megathere ; of a Mutilate, 
in a Whale. The body of a Crab has fifty times the dimensions of 
that of an Insect; and its head probably 100 times that of the 
head of an Insect, although an Insect is the superior species. 

Neither is mere muscular strength an indication of grade; for 
there is force used in sustaining the structure which is greater 
the higher the organism; and superior to this, there is sensorial 
and other cephalic force. Were we to base our comparison 
between the grade of life-system in a Crab and that of a Bee on 
the ground of muscular strength, we should go far astray; and 
still wider from the mark, were we to rely on the relative sizes 
of the cephalic nervous masses; for this nervous mass in a com- 
mon Crab ^Maia sqmnado of European seas) has twenty-five to 
thirty times the bulk of that in a Bee. Man yields in size and 
muscular strength not only to the higher MegastJienes, but to the 
Wha!es, or lowest; and the brain in l\ie £V;^Wn\. Mi4 \.\ss WbaU 
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outweighs his. The Megathere, although much more powerful 
than a Kodent, has not, on this account, aB his structure and 
hahits show, any claims to a place above the lowest of MicroB- 
thenea. 

The terma Megasthenes and Microathenes are not to be under- 
stood as signifying large Mammals and small Mammals, hut 
Mammals of strong Ufe-syatem and weak life-system. Comparing 
the typical species of Megasthenea* with those of Micrnsthenes, 
there is some correspondence between average size of structure 
and strength of life-system. But a comparison of the typical of 
the former with the degradational of the latter leads to very false 
results. 

An approximation to tho right ratio is obtained from a com- 
parison of the degradational species of each ; hut this is of no im- 
portance in its bearing on the question, since vegetative growth is 
apt to give the greatest proportional enlargement to tiie lovieH 
Bpecies. 

These facts teach that relative size of body, or of brain, is no 
neoesaary test of relative rank. The ratio, in bulk, of 1 : 3 between 
the brain of an average Man and that of a gorilla tella nothing 
of the actual difference of life-system, or of brain-power. The 
■relative lineal dimensions of Mlurosthenes and Megaathenes has 
been estimated at 1 : 4, which gives, for the relative bulk, 1 : 64. 
If this be the typical ratio between the life systems of the highest 
Microsthenes and highest Megasthenes, surely that between the 
highest Megasthenes and normal man — he constituting a distinct 
order — must be at least as great. 

The same ratio of 1 : +, as shown by the writer, is that for the 
mean size, lineally, of Tetradecapods and Decapods, under Crus- 
taceans, In two cases, then, consecutive orders differ by a like 
ratio, or approximately so, in dimensions. As has been remarked, 
deductions from mere size may be very erroneous ; yet there is no 
t%ason, in either of the above cases, to suppose the ratio of lif'e- 
Bjstema less than that thus indicated. May not, therefore, some 
similar ratio exist between other analogous consecutive orders, 
where size does not manifest it, — as, for example, between Spiders 
and Insects ? And is not the ratio a much greater one between 
the highest of Inaecteans and highest of Crustaceans, since these 
Bubdivisions of Articulates are not orders but classes ? Impor- 
tant results may How from following out the idea here touched 
upon. 

■ These orders of Muniinale, iiiakL' parallt'l Buries — the Cliircjptera or Bate 
of the Microsthenes representing tlie Qu ad iii manes of tlic Alcgastheuea, Ujq 
Insectivores representing the Carnivotee, tlie RodentE the HerbivoreB, and 
the Edentates the Mutilates. 
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After tho preceding explanations, 1 proceed to exhibit some of 
the relations of the higher groups in zoological classificatioD, aa 
they appear in the light of this subject of cephalization, 

(^To be continued in n«xt number.) 



Synopsis of Canadian Ferns and Filicoid Plants. Ey 
Geoeqe Lawson, Ph.D., LL.D., Professor of Cbemiatry 
and Natural History in Dalliousie College, Halifax, Nova 
Scotia. 

The following Synopsis embraces a concise statement of 
■what is known respecting Canatlian ferns and filicoid planta. 
Imperfect as it is, I trust that it will prove useful to bo- 
tanists and fern fanciers, and stimulate to renewed dili- 
gence in investigation. The whole number of apeciea 
enumerated ia 74. Of these 11 are doubtful. Farther in- 
vestigation will probably lead to the elimination of several 
of the doubtful species, which are retained for the present 
with a view to promote inquiry ; but a few additional spe- 
cies, as yet unknown within the boundaries of Canada, may 
be discovered, The above number (74) may be regarded, 
then, as a fair estimate — perhaps shghtly in excess — of the 
actual number of ferus and filicoid plants existing in Ca- 
nada. Tiie number certainly known to exist, after deduct- 
ing the species of doubtful occurrence, is 63. 

The number of species described in Professor Asa Gray's 
exhaustive " Manual," aa actually known to inhabit the 
northern United States, that is to say, the country lying 
to the south of the St Lawrence River and great lakes, 
stretching to and including Virginia and Kentucky in 
the south, and extending westward to the Mississippi 
River, is 75. This number does not include any doubtful 
species. 

The number described in Dr Chapman's " Flora," as in- 
habiting the Southern States, that is, all the states south of 
Virginia and Kentucky and east of the Mississippi, is 69,* 
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From these statements it will be seen that we have our due 
share of ferns in Cauada. 

The whole number of ferns in all the American States, 

and the British North American Provinces, is estimated, in 

a recent letter from Mr Eaton, as probably over 100. 

I In the British Islands there are about 60 fema and filicoid 

' plants. In islands of warmer regions the number is greatly 

increased. Thus Mr Eaton's Enumeration of the true ferna 

collected by Wright, Scott, and Hayes, in Cuba, embraces 

357 species. The proportions of ferns to phanerogamous 

plants in the floras of difl"erent countries are thus indicated 

I by Professor Balfour, in the " Class Book of Botany," page 

I 998, j 1604: — " In the low plains of the great continents 

I. within the tropics ferns are to phanerogamous plants as 1 to 

20 ; on the mountainous parts of the great continents, in 

the same latitudes as 1 to 8 or 1 to 6 ; in Congo as 1 to 27 ; 

I in New Holland as 1 to 26. In small islands, dispersed over 

B wide ocean, the proportion of ferns increases ; thus, while 

I in Jamaica the proportion ia 1 to 8, in Otaheite it is 1 to 4, 

and in St Helena and Ascension nearly 1 to 2. In the 

temperate Zone, Humboldt gives the proportion of ferns to 

I phanerogamous plants as 1 to 70. In North America the 

proportion is 1 to 35 ; in France 1 to 58 ; in Germany 1 to 

52 ; in the dry parts of South Italy as 1 to 74 ; and in Greece 

1 to 84. In colder regions the proportion increases ; that is 

to say, ferns decrease more slowly in number than phane- 

[ rogamous plants. Thus, in Lapland, the proportion is 1 to 

25 ; in Iceland 1 to 18 ; and in Greenland 1 to 12. Tiie 

I proportion is least in the middle temperate zone, and it 

I increases both towards the equator and towards the poles; 

Bt the same time it must be remarked, that ferns reach their 

' absolute maximum in the torrid zone, and their absolute 

j minimum in the arctic zone." 

Canada consists of a belt of land, lying to the north of 
the St Lawrence River and the great lakes. By these it 
I is separated, along nearly the whole extent of its south- 
l eastern and western boundaries, from the northern United 
States, which thus enclose Canada on two sides. A striking 
resemblance, amounting almost to identity, ia therefore to 
be looked for in the floras of the two countries. Yet sTaeciea 
appear in each that are absent in the oftiet. 



J 
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The species of ferns and filicoid plants which are cer- 
tainly Canadian, number . , .63 
Of these there inhabit the Northern States, . 58 
Do. do. Southern States, . 38 
Do. do. Europe, ' . .36 

The following table is designed to show aoDie of the geo- 
graphical relations of our Canadian ferns. The firet column 
(I.) refers exclusively to the occurrence of the species with- 
in the Canadian boundary. The plus sign ( + ) indicates that 
the species is general, or at least does not show any decided 
tendency towards the extreme eastern or western, or northern 
or southern parts of the province. The letters N, S, E, W, 
&c., variously combined, iudicate that the species is so 
limited to the corresponding northern, southern, eastern, or 
western parts of the province, or at least has a well-defined 
tendency to such limitation. The mark of interrogation (?) 
signifies doubt as to the occurrence of the species. The 
second column (II.) shows what Canadian species occur 
also in the Northern States, that is the region embraced by 
A. Gray's Manual ; and the third column (III.) those that 
extend down south into Chapman's territory. The fourth 
column (IV.) shows the occurrence of our species in Europe ; 
C in this column indicating Continental Europe, and B the 
British Islands. The fifth or last column (V.) shows the 
species that extend northwards into the Arctic circle — 35 
in all, of which, however, only 14, or perhaps 15, are known 
to be arctic in America. Am, As, Eu, and G indicate re- 
spectively Arctic America, Arctic Asia, Arctic Europe, and 
Arctic Greenland. The information contained in the last 
column has been chiefly derived from Dr Hooker's able 
Memoir in the Linnean Transactions (vol. xxiii. p. 251). 

Hitherto no attention whatever has been paid, in Canada, 
to the study of those remarkable variations in form to which 
the species of ferns are so peculiarly liable. In Britain, the 
study of varieties has now been pursued by botanists so 
fully as to show that the phenomena which they present 
have a most important bearing upon many physiological 
and taxological questions of the greatest scientific interest. 
The varieties are studied in a systematic manner, and the 
JawB of variation liave been to a certain extent ascertained. 
nd as the SHtronomer can point out tVe ^■sA'st.<i"i\(;^ <A a, 
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planet before it has been seen, and the chemist can con- 
Btruct formulEe for organic compounds — members of homo- 
logous series — in anticipation of their actual discovery, so, 
in like manner the pteridologist now studies the variations 
of species by a comparative system, which enables him to 
look for equivalent forms in the corresponding species of 
difESrent groups. Studies so pursued are calculated to 
evolve more accurate and definite notions as to the real 
nature of species, and the laws of divergence in form of 
which they are capable. I would therefore earnestly invite 
Canadian botanists to a more careful study of the varieties 
of the Canadian feme, after the manner of Moore and other 
European leaders in tliis comparatively new path. The 
elasticity, or proneneas to variation, of the species in certain 
groups of animals and plants has been somewhat rashly 
used to account for the origin of species, by what is called 
the process of variation. It seems to tell all the other way. 
Innumerable as are the grotesque variations of ferns, in 
forkings, and frillings, and tassellings, and abnormal vein- 
ings, &c. (see the figures in Moore's works), we do not kiiow 
of a single species in which sitch peculiarities have become 
permanent or general, that is speci^fic, so that the species 
can be traced back to such an origin ; surely something of 
the kind would have happened had all species originated by 
a process of variation. 

Tabular View of the Distrihution of Canadian Ferns and Allied 
Plants over certain parts of the Northern, Hemisphere* 



Namr. 


I. 


II. 


III. 


IV. 


V. 


d 


il 


Is 
1" 


1 


II 


Polypodia™*;, 

1. Polypodiura vulgare, . . 

2. P. heiagonopterum, . . . 

3. P. Pbegopteris, .... 

4. P. Drjopterifl 


+ 
+ 
+ 

+ 


+ 
+ 
+ 

+ 


+ 
+ 


C.B. 

c'.'b. 

O.B. 


Eu. 

Eu.*'g. 
Ea.Ani.G. 



* In the aboTB Table, the doubtful speciea ore inclnded ; but oil reforbCfB 
o Taiiatiee is omitted. 
ITBW SMIEfl, VOL. SIX. NO. !. IWSUKTl-^ \fe?)^. 



106 Synopsis of Canadian Ferns and Fititoid Pfanfa. 



II. III. IV. 



II 



1. P. Robertianum, . 

I. Adiantura pedatum, 

'. Pteris ajjuilina, 

i. Pellsea atropurpurea, 

. AllosoruB Stelleri, 

K Crjptogramma aorostichoi 

. Struthiopteris germaniea, 

': Onoolea eeDsibilia, . 

i. ABpleDium TrichomaneB, 

:. A. viride, .... 

i. A. angUBti folium, , . 

i. A. ebeneura, . . 



18. A. theljpteroides. 



>. A. Euta-muraria. , . 
I. Athyrium Fiiix-fieroma, 
}. Woodwardia virginica, 
}. Soolopendrium vulgare, 
t. CamptoEonis rhizaphjilu 
]. Lastrea dilatata, . 
). L, raargtnalis, . . . 
r. L. Filix-mas, . . . 
i. L. cristata, .... 
). L. Goldieana, . 
). L. fragrana, . . . 
1. L. TlielypkriB. . . 
!. L. NoT-BboTaoansig, . 
1. Polysticham angnlare, 
t. P. Lonohitii, . . . 
i, P. acroatiohoides, . . 
). Cystopteris fragiUa, . 
'■ C. bulbifera, . . . 
i. Denastffidtia ponctilobuli 
I, Woodaia UTenaia, 

I. W. alplna 

. W. glabella, . . . 

I. W. obtusa 

I. Oamimdj regalis, . 
'. 0. cmnamomea, . . 
I. O, Claytoniana, . . 
I. Schiz:ca piisilla, . . 
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47. Botrychium virgin ice 

'. B. IimarioideB, . . 

49. B. Lunaria, . . 

.10. Ophioglossum yulgati 

Ltcopodiaceb. 
51. Plattanthus Selugo, 
53. P. lacidulua, . , 

53. P. alopecuroides, , 

54. P. inundatus, . . 

55. Lfcopodium clavatum, 



. L. 



57. L. doadruideum, . 
53. L. complanatum, . 

59. Selaginelia apiiiulosa, 

60. Staohjgjnandrum rupeslre, 

61. DipLoabLcb} urn apodum, . 

i2. Azolla caroliniana, , . 

63. Salvinia natana, . . ■ 

64. Isoetes lacuglria, . 



67. E. arvense, 

63. E. Telmateja, , 

69. £, limosum, 

70. E. hjemale, , 

71. E. robustum, . 
73. E. Tariegtttuffl, 

73. E. BCJpoideB, . 

74. E. palustre, 



Eu. a. 

Eiiio. 



\ G- 



L 
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Nat. Ord. POLYPODIACE^. 

POLTPODIDM. 

P. vulgare, Linn, — Frond lincar-oblong or aomewhat lanceolate, more 
01 less acuniinate, deeplj pinnatifid, in aome forms almost pinnate ; 
lobes (or pinnte) linear- oblong, obtuse, oHen acute, rarely ttciuninate, 
entire or crenate or serrate ; sori large ; very variable as regards outline 
of the frond, form, &c., of tbe lobes, and serrature. P. vulgare.hina.jA. 
Gray, Moore, &a. P- virginianuTa of English gardens. P. vulgart, 
var, ameiicanum, Hook., Torrej Fl. N. Y., ii. 480. — On rocks in the 
woods, not rare around the city of Kingston ; abundant on the rocky 
banks of tbe St Lawrenca, in Pittsburg ; in the woods at CoUins's Bay ; 
and on Jud^e Malloch's farm, a mile nest from Brockville ; Gananoque 
lakes and rivers ; Farmersville ; Newboro-on-the-Eideau ; Toronto; on 
the great boulder of the Trent Valley, near Trenton ; on rocks west from 
Brockiille, outcrop of Potsdam Sandstone at Oxford, and Hnll moun- 
tains near Chelsea, C.E„ B. Billings, jr.; near Gatinean Mills, D, 
M'Gillirraj, M.D. ; Mount Johnson, C.E., and Niagara River, P. W. 
Maclagan, M.D. ; Brighton, in the creyice of a rock in a field, and 
abundant on rocky banks, right bank of the Hoira, above Belleville, J. 
Macoun ; Eaniaay, Rev. J. K. M'Morine, M.A. ; north-west from Granite 
Point, Lake Superior, R. Bell, jr. ; mountain top, near Mr Brydge's 
house, Hamilton, C.W., Judge Logic ; River Rouge and lower end of 
Gut Lake, W. S. M. D'Urban ; Cape Haldimand, Gaspfe, John BeU, B. A. ; 
Red River Settlement, Governor M'Tavish ; Pied du cap Tourmente, 
M. L'Abb* Provancher; L'Orignal and GrenviBe, C.E., J. BeU, B.A. 
The habitats above cited show that although this fern is not so common 
in Canada as in Britain, it ia nevertheless widely distributed. It is com- 
mon in New York State, according to Professor Torrey ; and in the 
Northern States generally, according to Professor Asa Gray ; rarer in 
the South, according to Dr Chapman. 

P. keicagonopUrum, Mich. — Frond triangular in outline, acuminate, 
pinnate, hairy throughout; pinnie broadly lanceolate, pinnatifid ; lowest 
pair of pinnae larger than the others, not deflexed ; lobes of the pinnae 
linear-oblong or lanceolate, strongly toothed, or almoet pinnatifid. The 
.decurrent pinnas have a tendency to form conspicuoua irregular angled 
wings along the rachia. Stipe not scaly except at the base. Rhizome 
long, slender, ramifying. "Whole plant much larger than P. Phegoptcrin, 
and quite a different species. P. hexaffonopterum, Michz., A. Gray, &o. 
The figure in Lowe's Ferna, vol. i. p. 143, tab. 49, is a little too mncb 
like Phegopteris. P. Phegopterii y. tnajus, Hook. Fl. Bor. Amer., ii. 
p. 258. Hooker's ,3, mtermedia of Phegopteris ia connectile, Willd., 
which A, Gray refers to P. Phegopteris, L. Phegopteris hexagonoptera, 
J. 8m. Cat., p. 17. — Canada, Goldie in Hook. Fl. B. Amer. ; Chippawa, 
C. W., P. W. Maclagan, M.D. ; Mirwin's Woods, near Prescott, rare, 
Billings, jr. ; near Westminster Pond, London, W. Saunders. Not 
by any means so general in Canada aa in New York State, where, Pro- 
fessor Torrey states, it is common. 



I 
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P. Phegoplerii, Linn.— Frond acutelj triangular in outline, Bcumi- 
iiata, pinnate ; the pinna) linear-lajiceolate, pinnutifiil, lowest pair de- 
flexed; lobeB of the pinnse oblong, scjthe- shaped, ohtuse, appraximate, 
enl^ire ; roohis Iiairj and minutely ecaly to the apex of the frond, as well 
HS the mid-ribs of the pinnce. P. PhcgopUrit, Linn., A. Gray, Moore, 
&a. Phegopterit vulgwis, 3. Sm. P. connectile, Michx., Pwsh Fl. 
Am. Sept., ed, 2, vol. ii. p. 659. — Canada, Moolcer; Black Lead Falls 
and De Salaberry, weat line, W. S. M. D'Urban ; Raniaay, Rev. J. K. 
M'Morine, M.A. ; Nicolet, P. W. Maalugan, M.D. ; Preecott, damp 
woods, not common, Osgood Station of the Uttawa and Prescott Bail- 
way, also Olouceater, near Ottawa, growing on the aide of a ravine, and 
Chelsea, C.E., B. Billings, Jr ; opposite Grand Island, Lalie Superior, 
R. BeU, jr. ; L'Orignal and Harrington, J. Bell, B.A. 

P. Dryopteria, Linn. — Frond thin, light-green, pentangular in outline, 
consisting of three divaricate triangular subdivisions, each of which is 
pinnate, with its pinnn more or less deeply pinnatifid ; pinnules oblong, 
obtuse, nearly entire ; stipe slender and weak, not glandulose. P. Dry- 
<^terit, Linn., A. Gray, Moore, &c. Phegopterit Dryopt'rii, J, Sm. — 
Abundant in the woods aronnd Kingston ; Ramaay, Rev. J. K. M'Morine, 
M.A. : very common in woods about Prescott, B. Billings, jr. ; Montreal 
and Nicolet Rivers, C.E., P. W. Maolagan, M.D. ; Belleville, common 
in the woods, J, Macoun; opposite Grand Island, Lake Superior, R. 
Bell, jr. ; River Rouge, Round Lake, Montreal, De Salaberry, west 
line, and Blauk Lead Falls, W. S, M. D'Urban ; Newfoundlnnd, La- 
brador ; Somerset and St Joachim, M. L'Abb^ Frovanctier ; L'Orignal, 
3. Bell, B.A. 

Var. (3. erectum. — Frond erect, rigid, with a very stout and very long 
glabrous stipe (18 inches long) ; beech woods at Collins's Bay, nearKing- 
ston, with the normal form. This variety resembles P. Robei-tianum in 
general aspect, but is not at all glandulose. 

P. St^rtianum, Hoffnian. — A stouter plant than P. DryvpUris; 
fronds more rigid and erect; rachis, &c., closely beset with minute' 
stalked glands, P. Roberttanum, Hoffman, Moore, &c. P. calcarewn, 
Sm. p. Dryoptei-is, var. ealcareum, A. Gray. — Canada, Moore and 
other authors ; United States, Gray and others. This species is com- 
monly spoken and written of as a Canadian Fcru. Not having had an 
opportunity of seeing Canadian specimens, I cannot cite special habitats. 
The minutely glandulose rachis serves at once to dititiuguisb it. 

Adianthm. 

A. pedatum, Linn. — Stipe hlaek and shining, erect, forked at top, 
the forks secondly branched, the branches bearing oblique triangulor- 
oblong pinnules. A. pedatum, Linn., A. Gray, &c., Lowe's Ferns, 
■vol. iii. pi. 14. Abundant in vegetable soil in the woods around King- 
ston; woods around the iron mines at Newboro-on-the-Bideau; Farmers- 
■rille ; Toronto ; Montreal, Chippawa, Wolfe Island, and Maiden, P. W. 
Maclagan, M.D.; Belleville, in rich woods, abundant, J. Macoun; 
Ramsay, Rev. J. K. M'Morine, M.A. ; Ke-we-naw Point, R. Bell, jr. ; 
at tbe Siilphui Spring, and common everywhere about Hamilton, Judge 




110 Synopsis of Canadian Ferns and FHicoid Plants. 

Logie ; Lake Huron, Hook. Fl, B. A. ; De Sakbeiry, west lino. W. S. 
M. D'Urban; on the Gatinesu, near Gilmour'B rufting ground, D. 
M'Gillivray, M.D. ; London. W. Saunders; St Joachim and Isle St 
Paid, Montreal, M. L'Abbfe Provancher; West Hawkesbury and Gren- 
■viUe. C.E., J. Bell, B.A. Apparently common everywhere in Upper 
Canada. 1 cannot speak bo detinitely of the Lower Province. This is 
one of our finest Canadian fema ; "the most graceful and delicate of 
North American ferns," aays Torrey. It is easily cultivated. Fine as 
it is in the Canadian woods, I have specimena even more handsome front 
Schooley'a Mountains (A. O. Brodie, Ceylon Civil Service) ; their fan- 
like fronds spread out in a eemicirclc, with a radios of 2^ feet. It is not 
a variable species in Canada, T. Moore, in " Index Filicum," gives its 
distribution as N. and N.W. America, California to Sitka, North India, 
Sikkim, Nepal, Gurwbal, Simla, Kumaon, Japan. There is a var. f3. 
atiutieum, Rupr., in the Aleutian Islands. 



Pt. aijuilina, Linn. — Stipe stout, 1 to 3 feet high, frond temate, 
branches bipinnate, pinnules oblong lanceolate, sori continuous under their 
recurved margins. Ft. aqiiHina, Linn., A. Gray, Moore, &e. — Abundant 
on Dr Yatee's farm in Pittsburg, and elsewhere about Kingston ; Water- 
down Road, Hamilton, common. Judge Logie ; Chippawa and Maiden, 
C.W., P. W. Maclagan, M.D. ; Ramsay, Ebv. J. K. M'Morine, M.A. , 
Prescott, common, B. Billings, jr, ; Belleville, very common on barren 
ridges. J. Macoun ; Grand Island, Lake Superior, R. Bell, jr. ; Red 
Lake River, also between Wild Rice and Red Lake Rivers, and Otter 
Tail Lake and Riverj between Snake Hill River and Pembina, &c., 
J. C. Sohuiti, M.D.; Black Lead Falls, and Portage to Bark Lake, 
W. 8. M. D'Urban; Qatineau Mills, very common, D. M'Gillivray, 
M.D.; Lakefield, North Douro, Mrs Traill; New Brunswick, Hook, 
Fl. Bor. Amer. ; L'Orignal, J. Bell, B.A, ; London, W. Saunders. 

a. vera. — Pinnules pinnatifid (the normal or typical form of Moore), 
Dr Yates's farm, Kingston. 

0. integerrima.^FinoiAea entire fa sub-variety ), common in Canada 
and westward. There are various other sub- varieties, differing in size, 
pubescence, &c. 

y. decipieoi. — Frond bipinnate, thin and membranous, lanugraose, 
pinnules pinnatifidly toothed, or, in small forms, entire, barren ; L'Anee 
il CabiSUe, Gaspe, John Bell, B.A, This is a very remarkable fern, 
resembling a Lostrea, and in the absence of fructification, it is doubt- 
fully referred to Tt^rU aqiiiliita, yet the venation seems to indicate that 
it belongs to ihat species, which is remarkable for its puzzling forms. 
Being at a loss what to make of this fern, I sent it to Mr D. C, Eaton, 
M,A., who is justly looked up to by American botanists as our best 
authority on American ferns, and be likewise faded to recognise it. I 
hope some visitor to Gaspe will endeavour to obtain it in a fertile state, 
and thus relieve the doubt,* 

• Since the above una written, I have had an opportunity of studying the 
forms sad dorelopmeut of Fterii aquilina, and am quite satislied that the 
doabtttil plitot is a state of that species, nol oUbau'i^^to^latUa. 
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[Vrt. i. caiidata appears occasionally in liats. I hsTe as yet qo 
BBtisfactory evidence of ita oocurrence in Canada proper. Tbe nearest 
approach to it is a specimen from tbe Hudsim's Bay territories, probably 
from the Red River District (Governor M'Tavish). In the South it is a 
very distinct form, of which there nre beautiful speeimena in Wright's 
Cuban Plants (No. 872), and is very close to the Pteris acwlenta of 
Australia.] 



P. atrcipiirpurea, Link. — Stipe and rachia almost black, shining, 
6 to 12 inches high, frond coriaceous, pinnate, divisions opposite, linear- 
oblong or Bomewbat oval. Pterii atropurpurea, Linn. Platyloma 
atrop.y 3. 8m., Torr Fl. N. Y., ii. p. 488. Alloiorui atropv-rfnireai, 
A, Gray. Pellaa atropurptirea, Link., Fee, J. Sm. in Cat., Eaton. — 
Niagara River, at the Whirlpool, three mUes below the Falls. This 
fern seems to retain its fronds all winter, for I have fertile specimens, in 
a fine state, collected at the Whirlpool at the end of February 1859 by 
A. 0. Brodie. Br P. W. Maclagan has also collected it there. It is 
not common anywhere on the American Continent so far as I can learn, 
Mr Lowe speaks of it as in cultivation in Britain, " an evergreen frame 
or greenhouse species, not sufficiently hardy to stand over winter's cold." 
There must be some other reason for want of suoeess in its cultivation 
in Britain. 

Allosdrds. 
A. Stellei-i. Ruprecht. — Fronds pale-green, thin and papery, 3 to 9 
inches long, bipinoate or tripinnate, some of the smaller barren fronds 
scarcely more than pinnate ; pinnce five or six pairs ; lobea of the barren 
fnmd, rounded, oval, veiny ; of the fertile irond, much narrower, linear- 
laiiceolate, finuer ; sori at the tips of the forked veins along tbe margins, 
stipe red, whole plant glabrous. A beautiful and delicate fern, growing 
in the crevicaa of roeka, rare. AHosorag Stelleri, Ledeb. Fl. Rossica. 
Allosorat gracilis, Presl., A. Gray, Torrey Fl, N. Y. ii. p, 4S7. In 
a letter from Mr T. Moore (1857), he mentioned to me that he had 
learned from specimens from Dr Regel, St Petersburg, that '' the North 
American AUoeoTwg graeilii was the old PterU Stelleri of Amman, so 
that it spreads from North America through Siberia tji India, whence Dr 
Hooker has it." AUotoruB minvtus, Turcis. PI. Exs. Oheilantkes 
ffraeilig, Klf Cryptogramma gracili*, Tdtrey. Pterii Stelleri, Gmelin. 
Fterie minula, Turcz. Cat. PI Baik. Dah. Pt. gracilia, Michaux. — 
Near Lakefield, North Douro, C.W,, on rooka, Mrs Traill ; abundant in 
crevices of limestone rocks, on the rocky banks of the Moira, Belleville, 
Co. Hastings, J. Macoun ; Lake of Three Mountains, W. S, M. D'Urban ; 
Canada to the Saskatchewan, Hook, Fl. Bor. Am. ; Dartmouth, Gaape, 
John Sell, B.A This is a northern Bpecies, and rare in the United 



CttTPTOOBAMHA, 

O. acrontiehoidei, R. Br. — " Remarkable for its sporangia ezlendii 
£tf down wi ths oblique veiDs, so aa to fui\ii UoibKt Vv[v«ft isl lixuK." 
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ha^e not Men the plant. It is referred by Sir William Hooker io 
Mlotorvi criipui (A. Gr. in Enum. of Dr Parry'a Rky. Mtn. PlaDts). 
Cryptogramma acrost'choidn, E. Br., Moore. Allotorus acroitichoidee, 
A. Gr.— Isle Royale, Lake Superior. Placed in Dr Hooker's Table as a 
Canadian speciea tbat iloea not extend into tlie United States. It haa 
recently been found un tbe Hockj Mountaina, AUosomi eriiput ia 
general throughout Europe, and occura at Sitka, in North- Weat America. 
Mr Moore observes tbat the Eastern (Indian) apeeiea, A. Srunoniana, 
is Ter; doubtfully distinct from the European plant. 



B. germanica var. /3 penniylvanica.^-Rhlzome stout, erect ; fronda 
.tufted ; Bt«Tile ones lai^e pinnate, erect- apreading, deeply pinnatifid ; the 
fertile ones erect, rigid, with revolute contracted divisiona, wholly covered 
on the back by sporangia. A very graceful fem, well suited for cultiva- 
tion in gardens, Struthiopterie penii»ylvanica, WiUd., Pursh, J. Sm. 
Cat, S. germanica. Hooker, Torrey Fl. N. Y. ii. p. 486, Gray. Oi- 
munda Siruthiopterii, Linn. ; Onoclea Struihiopterit, Schkr. ; OnocUa 
noduloia, Schkr., accor^Iing t« Hooker. Torrey refers 0, noduloga, 
Micbi., to Woodxnardia angugiifoUa. — Frankville, Kitloy ; Longpoint ; 
Lanedowne ; Hardwood Creek ; usually found along the margina of 
creeks, &c. ; common in rich, wet wooda near Prescott, and abundant 
around Ottawa, B. Billings, jr. ; low rich grounds, BellevUle, abundant 
along Cold Creek, J. Macoun ; Re-we-naw Point, Lake Superior, in 
low ground, at times under water, R. Bell, jr. ; Rameay, Rev. J. K. 
M'Morine, M.A. ■ near Lakefield. North Douro, Mrs Traill; field 
beyond Waterdown, Hamilton, Judge Logio; Oanabruck and Prescott 
Junction, Rev. E. M. Epstein; near Montreal, W. S. M. D'Urban ; 
AsBiniboine River, John C. Schultz, M.D. ; Canada, to the Saskatchewan, 
Hook. Fl. Bor. A. ; Pied da Tonrraente, M. L'Abbfe Provancher. Thia 
is the commonest plant in the Bedford Swamps; Gasp6 and L'Orignal, 
J. Bell, B.A. ; London, W, Saunders. Found in the western part of 
New York State, but rare according to Torrey. 

0. tentihilu, Linn. — Rhizome creeping ; barren trond broad, leafy, 
deeply pinnatifid ; fertile ones erect, spicale, contracted, doubly pinnate, 
with sniBll revolute pinnulea, enclosing the sporangia, not at all leafy. 
Ottoelea tensibilit, Linn., A. Gr., J. Sm., &c. Lowe's Ferns, yol. vi. 
pL 1. — In woode along the banks of the Little Cataraqui Creek in great 
abundance, and in racist swampy places in the woods in various othet 
places about Kingston ; west end of Loborough Lake ; Beconcour, M. 
L'Abbe Provancher ; London, W. Saunders; common in marshy ground 
at Hamilton, Judge Logie ; Lakefield, North Douro, Mrs Traill ; St 
John's, C. E., Niagara and Maiden, P. W. Mackgan, M.D. ; Belle- 
ville, in low marshy places, abundant, J. Maciran ; Ramsay, Rev. J. K. 
M'Morine, M.A. ; Amagos Creek, Lake Superior, R. Bell, jr. ; Prescott, 
Billings, jr.; on the river shore, Gatineau Mills, D. 
M'Gillivray, M.D. ; L'Anse au Cousin, Gasp^ and L'Orignal, J. Bell ; 
Scotia. This eurioua fem has been, cultivated in England ainoe 
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1 699 ; at Eew, since 1793. It is very variable as regards the outline 
and BubdivieioQ of the barren frond. 

Var. 0. bipinnata. — Fronds bipinnat* ; perhaps not a constant form. 
Fertile fronds of this variety originated the 0. ohtmilobata, Schkr. 
Pfiohe River, and near Cantley, Hull, D, M'Gillivray, M.D. 

ASPLENIUM. 

A. Trichomanee, Linn, — Frond small, narrow, linear, pinnate ; pinnie 
roundiEh-oblong or oval, oblique, almost seasile, crenate : raohis blackish 
brown, shining, margined ; sori distant from the midrib. Aspleniutn 
Triehomanes, Linn., Moore, Gray, &e., Lowe's Ferns, vol. v, pi. 22. 
Aap. mtlanoeanlon, Willd,, Pursh. Fl. Sept. Americ. ii. p. 666. 
Agp. aneeps, Lowe. — Inhabits rocky river banks, &g., bnt is not 
conunon in Canada, On rocky banks, at Marble Rock, on the Go- 
nanoque Kaver ; Namainse, dry ground on the top of a mountain, 
H. Bell, jr. ; rocky woodlands west from Brockville, rare, B. Billings, 
jr. ; Montreal, Jones's Falls and Niagara, P, W. Maclagan, M.D. ; Lake 
Medad, Hamilton, Judge Logie ; Pittsburg, near Kingston, John Bell, 
B A. ; Pied du cap Tourmente, M. L'Abbfi Provancher; near Belle- 
ville, J. Maooun. 

(3. Jelicatulum. — Frond narrower, pinnee much smaller, thinner, and 
wider apart than in the normal form. This is a sob-variety, passing by 
intermediate states into the typical plant, which is the common form of 
northern Europe. The variety is the prevalent farm in Canada, bnt 
also occurs farther south in the United Slates, for I have specimens 
from CatskiU (A. 0. Brodie), and is not confined to the American con- 
tinent, for Professor Caruel, the acute author of " Flora Italiana," sends 
specimens of a similar form from Florence. There is an Asp. Trick, var. 
majui in Cuba (according to Mr Eaton's Enumeration of Wright's 
Cuban ferns). A. ancepn is a Madeiran form, not distinguishable, so 
far as loan see, from common European states oi A.Trichomaaes. 

A. viride, Hudson.— Frond small, linear, pinnate ; pinna; roundish- 
oblong or oval, more or less cuneate at base, slightly stalked, crenate or 
slightly lobed ; rachis bright green ; sort approiimate to the midrib ; 
in outline of frond and general aspect resembles the preceding species. 
A. viride, Hudson, Flom Anglica, 385 : Sm., Bab., Moore, &c. A. 
Trielwmanes, ramcsimt, Linn. — This beautiful alpine fern was found 
in Canada for the first time last snntmer, having been collected in con- 
siderable quantity at GaspS, C.E., by John Bell, B.A., who formed one 
of a party of the Provincial Geological Survey. It was previously 
known to occur sparingly in N.W. Ameiica, at one spot on the Roclty 
Mountains, and in Greenland. Mr Bell's discovery of its occurrence in 
Gasp^ is therefore ertremely interesting in a geographical point of view. 
The Gasps specimens although young, agree perfectly with the tj-pical 
European form of A. eirlde, of which 1 have a full series of Scotch ei- 
amples, as well as others collected in Norway by T. Anderson, M.D. 
Is young specimens the pinnce are usually large, thin, and more cuneate 
Uid lobed than in the mature plant, in which tbey are roundish -ovate. 

A. anguetifolium.'M.ichx. — Frond large (1 to 3 feet high), anrnal, lan- 
ceolate, pinnate; pinnce long, lineM-laiicetAttte, o.ftw'wi', S.wSii.'a l-ws^A* 
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mare contracted tban the bamin ones, " bearing sixtj to eighty cnrTScl 
fridt dots on the upper bnnichea of the pinnate forlcing veinB," (Eaton). 
A. anguttifoliwm, Michauz, A. Gray, Eaton, J, Smith, Lowe's Ferng, 
■vol, T. pi. 2i. — In Citnada this fern appears to be confined to tbo ei- 
trerao Bouth-weBlem point of tlie proTlnoe ;" Maiden, P. W. Maclagan, 
M D. ; at the Oil Welb, township of Enniskillen, hsAj Aleiander 
Kiissell. For infurmation of the latter station I am indebted to the 
kindness of Judge Logie of Hamilton. This fem ap]>earB to bo still rare 
in cultivation among the fern fanciers of Europe. It was introduced to 
Britain in 1812 by Mr John Lyon of Dundee. 

A. ^leneum,, Aiton. — Frond erect, lanco- linear, pinnate ; pinnm nurae- 
roua, lanceolate (the lower oblong), sessile, slightly auricled at base 
and finely serrate ; rachis bladcidb-bron'n, ihining. AspUnitmt ebe- 
mtim, Aiton, Hortus Kewensis, ed. 2, vol. t, p, fil6. Gray, Eaton, 
J. Smith, Lowe's Ferns, vol, t. pi. 2. A. polypodioidei, Scbkr, — 
Rooky woods, Brockville, B. Billings, jr. ; the only locality in Canada 
from which I hare seen epecimena.t Although bo rare with qe, this spe- 
cies appears to be not nnconnion in the United States. Gray speaks of 
it as " rather common ;" I have apecimenB from Scbooley'a Mountains, 
West Point, N. Y., Providence, Philadelphia, &c. Judging from Mr 
Eaton'a indication in Chapman's Flora, it again seems to decrease in the 
south, so that its present heaiiquarters are in the Northern States. 

[j1. fflorinum, Linn. — Frond broad and leafy, lineor-knceolate, taperei 
above, pinnate; pinnce ovate- oblong or linear, oblique, shortly stalked, 
rarely pinnatifid, the upper ones confluent, atipe Wownish, rachis brown 
below, green and winged above, soil large, linear, oblique ; grows on 
rocks. A^lenitim marinm/i, Linn., Moore, J. Smith. &e. A. iatuTn, 
Hort.— New Brunswick, E, N. Kendal, in Hook. Fl Bor. Am. I con- 
not leom that this fern has been subsequently found in North America, 
and hope, therefore, that botanists will look for it on the rocky shores of 
New Brunswick. It usualty grows out of the crerices of shore cliffs, 
and is very limited in its geiigraphical range, growing, according to 
Moore, only in the western part of Europe, crossing from Spain to Tan- 
giers on the African coast, and being again met with in Madeira, the 
Azores, and Canary lalee.] 

A. tkehjpteroides, Michaui. — Fronds large oblong-ovate, pinnate ; 
pinns lanceolate, acuminate, from a broad seasile base, and deeply 
pinnatifid, the lobes oblong, minutely toothed. Aifilenium thelypteroidet 
Michauz, Purah, Bigelow, Torrey, Beok, Darlington, Gray, Ealon. 
Diplasiitm theli/ptwoides, Presl, J. Sm. — In rich woods, De Salaberry, 
west line, W. S. M. D'Urbau : Mirwin's woods, &c., Presoott, B. Bil- 
lingB, jr.; Beloeil Mountain, P. W. Maclagan, M.D, ; moist woods 
near the Hop Garden, Belleville, rare, J. Macoun (a deeply serrated, 
leafy form); Ramsay, J. K. M'Morine, M.A,; St Joachim, M. L'Abbfi 
Provancher; London, W. Saunders. Kot a common fem in Canada; 
perhaps more plentiful in the United States. I have a fine aeries of 
ipecimens from Sohooleye Mountains (A. 0. Brodie), and others from 
E frovidenoe. 
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S- «*mieitm.— Lobea of the pinnie ovste-obloog, approximate, atronglj 
and incuely serrate. Tliia may he regarded aa a suh-Tariety. — Bella- 
»me, J. Macoun. 

{A. rnontoiHtm, Willd, , which extends along the AUeghanies, has not 
yet been found in Canada, but may possibly occur. It grows on clitTs.] 

{^A. Muta-muraria, Linn. — The wall-rue, a small species, whioli grows 
in the crevices of limoatone cliffs in the Northern States, and is eommon 
on fltone valla and old buildings in Britain, is to be looked for In 
Canada.] 



A. Fiiix-f<emlna, R, Br.— Frond ample (X-3 foot long), broadly 
oblong-lanoBolate, bipinnate ; pinnat also lanceolate ; pmnules ovate- 
lanceolate or oblong, inoisely toothed. Grows in large tufts, the fronds 
delicate, of a bright green hue. Lady Fern of the poets. Atliyrmm 
Filix-fcemina, R. Br., Sprang., Roth., Hook., Moore, &c. Aspidium 
filim-ftemlna, Swartz, Pursh, Beck. Aipidium a^lenioid^g, Swartz, 
Willd., Pursh. Aepleniam Athyrtum, Sohkr. Avplemiim Michauxii, 
Spreng. Atplmivm, Filix-fcemina, A. Gray Man., p. 695- Nephro- 
(IiuDi atpleniaidet and Filiai-fimama, Miohi. Asplsniuim himjiibSm"*, 
Willd., Parah. — Common in the woods, as near Kingston, Toronto, 
Trenton, &o. ; Pfiche Hiver, Ottawa, Dr M'Gillivray ; Temiscouata, Chip- 
pawa and Maiden, P. W. Maclagan, M.D. ; Belleville, moist woods, very 
common, several varieties, J. Macoun ; Ramsay, Rev. J. K. M'Morino, 
M.A. ; mouth of the Awaganissis Brook, Gulf of St Lawrence, C.E., 
and Schibwah River, Lake Superior, R. Bell, jr. ; Cemetery grounds, 
Kamilton, and on Princes Island, Judge Logie ; Hamilton's Farm and 
base of Silver Mt , W. S. M. D'Urban; Mountain Fall, H. B. T.. 
Governor M'Tavish ; Snake Hill River, John C. Sohultz, M.D. ; L'Anae 
^ la Barbe, Gaspfi and L'Orignai, John Bell, B.A. ; St Tite, M, L'AbbS 
Provancher; London, W. Saunders. 

;8. angiittum. — Frond narrow, linear- lanceolate ; pinnas rather 
crowded ; pinnules not pinnatifid, but inoiaely toothed, with recurved 
margins ; sori short, curved (Aspidium ani/uatam, Willd. ?) — Farmera- 
vUle ; Delta ; Belleville, J. Macoun. 

y, rhcEticiim, — Frond rather small, firm, narrowly lanceolate in out- 
line ; pinncB more or less distant, and narrowly lanceolate ; pinnoleg 
inciaely toothed or deeply pinnatilid, linear, or more frequently lanceolate- 
acute, and acquiring n linear aspect from the reflection of the lobes, 
often crowded with confluent sori. — Dr Yates's farm, on the banks of 
the St Lawrence, near Kingston ; near Montreal, Rev. E. M. Epstein, 
M.D. ; near Lakefield, North Douro, Mrs Traill. 

8. riffidum, — Frond small, rigid; pinnules approximate, connected 
at the base by a broad decurrent membrane, sori confined to tiie lower 
part of each pinnule. — Lakefield, North Douro, Mrs Traill. 

There are other forma of this species, dependent in many c.ises, no 

doubt, upon situation ; some with thin veiny fronda of great size, bearing 

few scattered sori. One form, very like the British var. motta, was 

gathered at Belleifille by Mr Macoun. I know no fern mora variabla 

" c Canadian forms ret^iuie cwkIuX a- 
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WoODWAHDIA. 

W. virginica, Willd. — Frond pinnate; pinniE lanceolate, pinniLtiGd ; 
iori arranged in line on either side of the midribs of pinnx and pinoules. 
Woodwardia virginica, Willd,; A. Gray Mon. p. 593. fDoodia, 
R. Br.) — MiUgTove Marsh, C.W., Judge Logie; ajihagnoua swamp near 
Heck'fl Mills, ten milea from Prescott, Angnsta, 0. W,, B Billinga, jr. ; 
Pelbam, C.W., P. W. Maolagan, M.D. ; Bellarille, J. Macoun. 
( To he conlinved in nast number.) 
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1, Victoria Toto Ccelo; or, Modem Astronomy Becast. By 
James Eeddie, F.A.S,L., Hon. Mem. Dial. Soc. Edin. 
TJniv. London, 1863. Hardwicke. 

2. Quadralv^e du Oercle. Par un Membre de rAssociation 
Britanoique pour I'avaucenient de la Science (James 
Smith). Bordeaux, 1863. 

Well said the poet, though he did not anticipate the present 
application of his lines — 

" The tiraea have been, 
That, when the braina were avil. tie man would die, 
And tharo an end : but now tliej rise again. 
With twenty mortal mnrders on theii crowns, 
And push as fiom onr stools." 
Quietly ignored hy the British Association, of which they are 
niemberSj or, worse, informed politely that their lucubrations are 
of that order which the French Academy (■' in consequence of a 
resolution already ancient") so wisely refuses to entertain, MesBrs 
Keddie and Smith rush into print in Latin and French, the so- 
called languages, par excellence, of true science, with the harely 
concealed hope that at last the world will do them justice. So 
far their cases are parallel ; but in respect of patient endurance 
of well-merited neglect, or still more richly- deserved castigation, 
at the hands of coiQ mon -sense, Mr Smith is far in advance of his 
fellow-martyr. Ho deserves, therefore, some little consideration 
(which we cau hardly extend to Mr Reddie, for a reason presently 
to be shown), and we shall endeavour in a word or two to show 
[ where and how lie errs. 

is certain, even to Mr Smith, that the area of a circle is half 
' the product of its radius and circumference. 

It is also certain that the circumference is proportional to the 
radius. In scientific works this ratio (whatever it may be) is 
'«/ iy 2<r : 1 where «■ is some definite number. 
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From these ivio facts it follows that the area of a circle is pro- 
l portional to the square of its radius, and that the proportion is 
r: 1. These form the starting-point of Mr Smith's work. 

Kow, if we merely compare oiie circle with another, as to area 
or circumference, we shall have continual verifications of the fore- 
going facts, whether we assume «■ to be 3^, as Mr Smith does, or 
20,000,000,000,000, which we would advise him to try. AH 
the numerical work, (with a slight exception^ in Mr Smith's 
pamphlet, consists of deductions of one of the above facts from 
the other two, and would be equally Buccessfol whatever number 
we assume for <r. 

Mr Smith, of course, breaks down when he comes to apply hia 

supposed value to compare tbe circumference of a circle with that 

of an inscribed polygon (which we cannot but suppose he will 

allow to be shorter). But if b- be 3|, the circumference of a circle 

whose radius is 1 is 6*25, and that of the inscribed polygon of 

twenty equal sides (which can be constructed by pure geometry, 

and is therefore i\ot liable to suspicion, as results of logarithmic 

' tables are supposed to be by squarers of the circle) is 6'2573... 

I as Mr Smith may easily assure himself by calculation. How does 

I he get over this % But we need not inquire, nothing is impossible 

' to a squarer of the circle. 

Mr Reddie's former difficulty lay in hia not being able to con- 
ceive the idea of inasa or inertia as distinct from, and capable of 
existence without, weight. In this he was, of course, entirely 
wrong and unutterably silly. 

He has now discovered that the only motions we are cognisant 
of are relative, and here he is indisputably right, though a little 
late in the field. But when he asserts, as a consequence, that 
Kewton's view of the solar system, or rather that of Copeniicue 
and Kepler, falls to the grountJ, he has completely ignored the 
fact that Hewton deals with relative motion only. He will find 
his main argument (that the moon's path is throughout concave 
towards the sun) in most good treatises on astronomy ; and will 
find, if he would inquire into what has been done before proceeding ■ 
to act for himself, that all this is perfectly consistent with Kepler, 
gravitation, laws of motion, &c., &c. So much for his latest per- 
formance ; where on earth or in heaven will he nairt-break ground ! 
But a word with him before we close. We have done no more 
than hold up to deserved, but kindly, ridicule his preposterous 
ideas, which, since he not only published them, but sent them to 
us for review, were public property, so far as our honest but dis- 
cerning criticism was concerned. He retorts upon ua as " a shabby 
hack" (p. 36), Wo were " mean enough deliberately to make a 
mis-statement, finding nothing we dared gainsay" (5. 52\, "A't 
are "a mendacious and impertmcBl wi\tec" Vs-*=''^- ^^^^a^*^ 
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" put onrselvea out of the category of gentlcinanlj writers" (the 
same pregnant p. 52), because we animadverted on the conduct of 
certain journals in praising his curiously absurd essay, instead of 
pointing out its errors, or passing it over in silence. Tantiene 
aiiimis ccelestibug ine ? 

To the last of the above charges we are afraid we must again 
expose ourselves. Mr Worms, of whom we had hoped we had 
beard the last, has permitted the publication, by Mr Redilie, of a 
note in which he states that he considers our estimate of his book 
(ante, vol. xvii. p. 104) " quite beneath his notice." Messrs Worms 
and Reddie, though both in egregious error, do not very cordially 
agree — except in their opinion of ua. Now to every word of our 
remarks on Mr Worms we most positively adhere, and we are 
profoundly afflicted (for the sake of British science] that a journal 
of such deservedly high character as the "Atiienfeum" has in 
this instance (though it did detect Mr Reddie) unguardedly given 
its sanction to a most absurd mixture of original nonsense and 
spoiled extracts. Let us add in conclusion, that our good-humour 
and impartiality are not to be soured or distorted by abuse, and 
that, in spite of the terrible epithets Mr Reddie has applied to us, 
we shall keep on the gloves as usual in our next encounter with 
him, which, unless appearances are deceitful, is not likely to be 
long deferred. 



Sketch of Elementary Dynamics. By W. Thomson and 
P. G. Tait, Edinburgh ; Maclaclilan ami Stewart. 
, We do not remember ever to have seen a work on dynamics in 
which the fundamental principles of the science were more clearly 
and beautifully explained than they are in the pamphlet which 
we have just perused. 

Any one who has glanced over the volumes on elementary 
mechanics (and their number is legion) which form the text- 
books of our schools, must, we think, have perceived in most of 
these a want of philosophical method and clearness of conception 
displayed by the author in his treatment of the subject. 

We appeal especially to the student who has read one of these 
text-hooks for information, if it did not require a very great 
mental effort on his part to recognise the different branches as 
1 really forming one science. We think that such an one must 
I bave often wondered at the unnatural separation maintaincfl 
1 the parallelogram of forces and that of velocities, and 
' sometimes also speculated as to what becomes of the motion when 
elastic bodies impinge against each other in opposite 
^'fiictioiis. 
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Then, again, in works of a somewhnt more ambitious character, 
m which the subject is treated analytically, the mode by which 
you are led to a result ia very much the same as that by which 
the railway traveller who journeys by night arrives at his des- 
tination — the process is not invigorating, and there is no appre- 
ciation of the beauties of the way. So when you have once 
formed your differential equation, and abandoned yourself to the 
labour of solving it, you have quite lost sight of the physics and 
the geometry of the problem. 

In the preseut pamphlet, which we are content to view only as 
an instalment, the authors have, we think very succcaafully, in- 
troduced much of the beauty of the geometrical method with very 
little of its cumbrousnesa. They have also availed themaelves to 
the tiilloat extent of that great discovery of modem timea — the 
conservation of energy ; and we shall afterwards adduce an ex- 
ample of their happy employment of this principle. We must 
add to this a philosophical arrangement and a unity of concep- 
tion in order to characterise the book. So novel are many of 
its solutions, that our first emotion is that of surprise, as we re- 
I cogniac aome very old friend in his new dress ; while our second 
I is altogether one of pleasure from liis improved appearance. 

"Ve now quote a few lines from the commencement of the 

" Dynamics ia the acience which investigates the action of force. 
Force is recognised as acting in two ways, — \st. So as to compel 
rest or to prevent change of motion ; and, 2<i, So as to produce or 
to change motion. Dynamics, therefore, is divided into two parts 

f —Statics and Kinetics, 

lu Kinetics it is not mere motion which ia investigated, Imt the 

I relation of force to motion. The circumstances of mere motion, 

[ considered without reference to the bodies moved or to the forces 
producing the motion, or to the forces called into action by the 
motion, constitute the aubject of a branch of pure mathematics, 
which is called ' Kinematics.' " 

The first part of the pamphlet is therefore devoted to Kine- 
matics. Here, after defining velocity, it ia shown, that if two 
velocities be represented hy the aidea of a parallelogram, their 
resultant is represented by its diagonal. Acceleration, in its 
most general sense, is defined as the " rate of change of velocity, 
vihether this change take place in the direction of motion or not ,-" 
also, " the momsnt of a velocity or a force about any point is the 

' rectangle under its magnitude, and the perpendicular from the 
point upon its direction," It ia then shown, that the moment 
of the resultant velocity of a particle about any point in the plane 
of the components is equal to the algebraic sum of tbe, v 
of the components. 
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itered thus into detail in order to introduce to our 
very beautiful proof of the " equable deacrip- 



I 



We have i 

renders theft 
tion of areas ;' 

" When the acceleration is directed to a fixed point, the path 
is in a plane passing through that point ; and iu this plane the 
areas traced out by the radius-vector are proportional to the 
time employed. . . . Evidently there is uo acceleration per- 
pendicular to the plane containing the fixed and moving points, 
and the direction of motion of the second at any instant ; and 
there being no velocity perpendicular to this plane at starting, 
there is therefore none throughout the motion ; thus the point 
moves in the plane, Again, if one of the components (of the re- 
sultant velocity of a particle) always passes through the point 
(about which the moments are reckoned), its moment vanishes. 
This is the case of a motion in which the acceleration is directed 
to a fixed point, and we thus prove, that in the case supposed, 
the areas desoribed by the radlua-vector are proportional to the 
times ; for the moment of velocity, which in this case is constant, 
is evidently double the rate at which the area is traced out by the 
radius- vector." 

We have only time, before leaving this division of the subject, 
to request our readers' attention to the novelty and beauty of the 
authors' proof that the evolute of a cycloid is a similar and 
equal cycloid ; and with this remark we pass on to the second 
part of the pamphlet, in which dynamical laws and principles 
are discussed. And first, we note that the term centre of iiiertia 
is advantageously substituted for centre of gravity, 

"The centre of inertia of a system of equal material points 
(whether connected with one another or not), is this point whose 
distance is equal to their average distance from any plane whatt- 
ever. The centre of inertia of any system of material points 
whatever (whether rigidly connected with one another, or con- 
nected in any way, or quite detaclied), is a point whose distance 
from any plane is equal to the sum of the products of each mass 
into its distance fi'om the same plane divided by the sum of the 
masses. 

" The sum of the momenta of the parts of the system in auy 
direction is equal to the momentum, in that direction, of the whole 
mass collected at the centre of inertia." 

The following is the authors' statement of the second law of 
motion, and its corollary the parallelogram of forces : — 

" When any forces whatever act on a body, then, whetlier the 
body be originally at rest or movitig with any velocity and in any 
direetion, each force produces in the body the exact change of mo- 
tion uikieh it uiould have produced if it had acted ttngly on the 
^ rest. 
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" A remarkable consequence follows immediately from this 
Tiew of the second law. Since forces are measured by the changes 
of motion they produce, and their directions assigned by the 
directions in which these changes are produced; and since the 
changes of motion of one and the same body are in the directions 
of, and proportional to, the changes of velocity, a single force, 
measured l>y the resultant change of velocity, and in its direction, 
will be the equivalent of any number of simultaneously acting 

^ forces. Hence, 
'' The Tcsultattt of any number of forces (^applied at one point) 
if to b« found by the same geometrical process as the resultant of 
any nuniher of simultaneous velocities," 

After stating the third law of motion, which asserts the equality 
of action and reaction, the authors then deduce, as immediate 
consequences of the second and third laws, the following amongst 
. other important propositions : — 

" (a) The centre of inertia of a rigid body moving in any 
mauner, but free from external forces, moves uniformly 
in a straight line. 
" (b) When any forces whatever act on the body, the motion 
of the centre of inertia is the same as it wouM have 
been had these forces been applied, with their proper 
magnitudes and directions, at that point itself." 
We present the following as the authors' view of the eonserva- 
I lion of energy .' — 

ted system of bodies is said to he dynamically oon- 

l tervativB, if the mutual forces between its parts always perform or 

I always consume the same amount of work during any motion 

whatever by which it can pass from one particular con (igu rati on 

to another, Tlie whole theory of energy in physical science is 

founded on the following proposition : — 

"If the mutual forces between the parts of a material system 
are independent of their velocities, whether relative to one anotlier 
or relative to any external matter, the system must be dynami- 
cally conservative, 

" For if more work is done by the mutual forces on the different 
parts of the system in passing from one particular configuration 
to another, by oue set uf paths than by another set of paths, let 
the system be directed, by frictionless constraint, to pass from the 
first configuration to the second by one set of paths and return 
by the other, over and over again for ever. It will be a con- 
tinual source of energy witliout any consumption of material, 
which is impossible," 

We have only time to direct the reader's attention to the 
beautiful proof given in page 40, that " a particle attracted to b. 
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fixed point, with a force inveraely as the square of the distance, 
descriliea a conic of which tlie point is a focua ;" and 

Wo conclude with the following ingenious application of the 
law of energy :— 

" When an incompreitibh liquid eacapte from an orifee, the 
fvtoeiti/ U the game at would be acquired by falling from the free 
tur/ace to the level of the orifice. 

" For we may neglect (provided the vessel is large compared witli 
the orifice) the kinetic energy (energy of motion) of tlie hnlk of 
the liquid ; the kinetic energy of the escaping liquid is due to the 
loss of potential energy of the whole hy the depression of the free 
eurfaoe. Thus the proposition at once." 

It is liardly necessary, after these quotations, to make any oli- 
servalion. except to recommend this little pamphlet, as one full 
of beautiful and ingenious solutions, and as well worthy of being 
read by all who feel an interest in the subject, but especially by 
those who mean to study the more complete treatise which the 
authors have promised to the public. 



Climate : An Inquiry into tlie Causes of its Diffei-cnccs, and 
into its Influence on Vegetable Life. By C. Daubent, 
Jl.D., F.R.S., Ac, Professor of Botany and of Rural Eco- 
nomy in the University of Oxford. 

This small volume contains four lectures delivered liy Pro- 
fessor Daubeny before the Natural Uistory Society of Torquov in 
February last, on Climate and its intlneuce on vegetation. Whilst 
the subject is handled by the learned professor in its more popular 
and practical bearings, there is at the same time contained in these 
able lectures a lai^e amount of valuable scientific information, 
embodying the recent results arrived at by meteornlogists with 
respect to the atmosphere and its phenomena. In the discus- 
sion of the question, the author defines the climate of a country 
ti be its relations to teniperatnre, light, moisture, winds, atmo- 
spheric pressure, and electricity ; but amongst these the first place 
must be conceded to the intensity of the heat, and to its distribu' 
tion over different portions of the year, as it is ihis which in a 
great degree regulates the other conditions, and is also itself of all 
others the one most indispensable for the exercise of the functions 
of vegetable and animal life. This important element of heat is 
derived from the living bodies scattered over the globe, from the 
various proecssea carried on by natural agencies or through the 
■ jaslrumeBUtiity of man, from the iutexiot oS vW ft&rt.\i, and from 



Reviews and Notices of Books. V23 

olar radiation. Of these sources whence licnt ia derived, it is 

inly neccaaarv for the meteorologist to consider tLe heat received 

l.from the sun's rays, because that received from the other sources 

■ is too inconsiderable in amount to be appreciable, except in rare 

find exceptional cases 

Proi'easor Dove has calculated the normal temperatures of the dif- 
ferent parts of the globe ; that is, what would be the temperature 
of each place provided the earth presented a solid uniform surface 
everywhere to the sun's raya. These normal lines are of necessity 
parallel to the equator, or coincident with the parallels of latitude — 
the temperature increasing on each side of the equator to 10° of lati- 
tude, and thence decreasing proportionally on either side toward 
the poles. Sut, on account of the unequal distribution of land and 
water, the irregularities of the surface, the prevailing atmospheric 
"c currents, and other concnrrent causes modifying the 
. climates of particular localities, few places poaaess what may be 
I called their normal temperatures, some falling short of it, but a 
I still greater number exceeding the temperature assigned. Thus 
■i London, in latitude 51''-30, ought tohave a iiieun temperature of 
I 39°-0, whereas observation assigns to it one of SO'^-Q, or ll°-8 
r higher. Everywhere on the Atlantic shore of North America the 
I t«raperature is lower than in Europe, The respective mean tem< 
peraturea of Nantes in France and St John's in Newfouudlimd, 
both in corresponding latitudes, are 54°-9 and 38° 4, — the differ- 
ence in favour of the former being 16°'5, If the temperature of 
^^B different places be compared for the seasons, it will be found that 
^^^B the discrepancy is still more striking. Thus, whilst the winter 
^^K temperature of Drontheim, lat. 63°, is + 23°-3, that of Yakoutzk, 
^H.lat. 62% is - 26''-4, showing an enonnous diflWreoce of 6U°-0 ; 
^^^B whilst the winter temperature of Quebec is 14°'2, that of Penzance, 
^^H 4° nearer the pola, is 44''-2, or 3iJ°'0 higher than that of (Quebec. 
^^H A^in, the summer temperature of Edinburgh is 67°*2, while in 
^^^V. Moscow, in the same parallel of latitude, it is 65°'4, or about 6 ''U 
^B bigher. 

^^^P " Climates, then, may be divided into equable and excessive, 
^^^ acconling to the degree in which the mean temperature of the 
summer and winter differs from that of the entire year; and with 
reference to the growth of vegetables, far more iuiportance must 
be attached to the heat prevailing during summer than to the 
mean temperature of the climate collectively taken. 

"" m in Riissia and Siberia fine crops of whfat and 

y other kinds of com are obtained, because the summer temperature 

I rises to the requisite point fur ripening the seed, whilst iu the 

irth of Scotland, the Orkneys, and the Faroe Islands, altliongh 

1 tempcratui'e of the year ia hi^Uer, t'l^e.'M. t';^!'^*,'^^ 
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" It may be doubted, however, whether even the mean tem- 
perature of the summer season affordti a eulGcicat clue to all the 
variations in the character of the T^eiation which are attributable 
to heat. A plant ie not like a eprin^ which is pushed forwards a 
certain number of degrees by the application of a definite force, 
and when that pressure is removed, returns again to its original 
position ; for when the stimulus of heat is applied to it, its organs 
undergo a degree of development, which they retain even although 
the temperature should afterwards he reduced. Hence it is ne- 
cessary to note the extremes of temperature to which a country is 
liable, as well aa the mean of its summer and winter climate. 

" Should it happen, for instance, that the cold in a low or sub- 
tropical latitude ever approaches even for a single night to the 
zero of Fahrenheit, certain trees, such as the Orange, would in- 
fallibly perish ; and hence they con never be indigenous in countries 
subject to such contingencies. 

" The general climate of the British Isles is bo esceptionally 
mild, that we have introduced the plants of warmer r^ons gene- 
rally into cultivation, and begun to consider them as in a manner 
naturalized ; but that they are not so, and could never have estab- 
lished themselves in the soil without the aid of man, became evi- 
dent from the effects of the rigorous winter of 1860-61, — one of 
those seasons of unusual severity which, however, are sure to occur 
within a certain cycle of years, and to entail the destruction of all 
tiiese denizens of a more temperate climate, which, rashly pre- 
suming upon the mildness of many preceding winters, had begun 
to regai'd this as their home." 

Among the causes which affect climate are the relative distribu- 
tion of land and water i the proximity to a large continent or to a 
wide expanse of sea ; the chilling influence of mountains which 
retain the winter snow during the greater part of the year, or push 
down glaciers into the valleys ; and the shelter afforded by forests 
or bills of moderate height. Of these, the relative power of land 
and water, with respect to the reception, radiation, and transmis- 
sion of heat, is the most important influence. The following ex- 
tracts show the changes produced by different arrangements of sea 
and land in different countries : — 

"Thus it is only on extensive plains, at a distance from snow- 
capped mountains, that a high range of temperature can maintain 
itself even during the day in a northern latitude. On the other 
hand, over such level tracts as those of Bussia and Siberia, great 
heats prevail in summer even in comparatively northern regions. 
v, for instance, in north latitude 55° 48', where the 
menn temperature of the coldest month is only 13° of Fahr., 
eqjoys in July a heat of 66° 4' ; and at Yakoutzk, a Siberian 

jj ia latitude 62", at which the mean temY>eT'j.i.\ttft ol Jai0m.ri 
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ia 36° 37' below zero, the thermometer in July rises to nearly 
e9=ofFahr. 

"In islands, on the contrary, situated in northern parallels, 
the radiation of heat in aummer exerts a much feebler influence ; 
BO that Stromness, in lat. 68° &7'> has a summer temperature of 
only 54° ; and Unst, the most northern of the Shetland Islands, 
in lat. 60", one only of 52°. 

"Hence whilst at Christiania, in lat. 59° 55', fine timber 
aboaads, and crops of wheat and other grain ripen, inasmuch aa 
the mean summer temperature rises nearly to 60°, none but the 
hardiest kind of barley will grow in the Hebrides, between the 
parallels of 56" and 58° ; and the trees are there reduced to a few 
of the robuster species, which are both stunted and uncommon. 

" In winter, however, the case ia reversed. The extreme cold 
of extensive continents, such as Russia and Siberia, is caused in 
part by the radiation of heat from their surface during the long 
nights of these northern latitudes, and still more through their 
participation in the climate of regions more northerly than them- 
selves, owing to the winds which commonly come from that quar- 
ter in the winter season, and which, bringing with them the 
temperature of the Arctic circle, first condense the moisture into 
snow, and afterwards impart to the countries they pass over the 
dry and cutting cold which characterises them. 

" But on the sea the circumstances are different, owing to a pro- 
perty peculiar to water, which would seem specially designed as a 
provision for mitigating the intensity of cold, 

" This is its arriving at its greatest density, not at the point at 
which it freezes, but 8° above, so that whilst it goes on progres- 
sively contracting in volume dowu to 40°, it afterwards again 
expands, until it falls to the temperature of 32° 

" Hence owing to this constant circulation of the lighter and 
heavier portions of the water, the whole must attain the tempe- 
rature of 40° before any ice is formed upon its surface, and aecord- 
ujgiy it is hardly possible that a deep late should be frozen over 
even by the longest and most intense frost that can occur. 

" The effect of this constant circulation throughout all portiona 
of a body of water in mitigating the severity of insular climates 
a sufficiently apparent. 

" The ocean may, in fact, be regarded as a store-house of heat, 
which it dispenses to the air passing over its surface, thus render- 
ing it impossible that the latter should ever attain the same 
extreme degree of cold which it acquires on a continent. 

" Hence the equable character of the climate in insular situa- 
tions, which has been pointed out as prevailing during the summer, 
holds good also, for the reasons just given, in the "Kiotftt \\W«^ws'.' 
Again, the currents of tlie almospWetft aoi 0*1 VW. w:k,mv ^i*x- 
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ciac a powerful influence over the clim.ito of a country ; and it is 
to tlie inftuence of two such currents that the Britisli lalea owe 
their singularly mild, equable, anil healthy climate. The Florida 
Gulf stream impinges on our western shores, bringing with it tlio 
warmer temperature of southern latitudes; and since tlie prevail- 
ing direction of the wind is south west, a higher temperature is 
imparted to the British Isles in common with the whole of Wes- 
tern Europe. The south-western parts of Ireland and Great 
Britain receive the greatest benefit, and these places accordingly 
are the favourite residences of invalids during winter, and they 
may also be noticed as famous for tlie early growth of vegetables 
for the London market. The western coasts of South America 
may he referred to as illustrating the effects of a cold oceanic 
current flowing from the Polar Seas, and thus reducing the tem- 
perature of those parts by which it passes. Thus the mean 
temperature of Callao in IS" S. Lat. is only 68°-9, while that of 
Rio Janeiro in 23° S. Lat. is 73" 8. 

The following important practical remark is made in discussing 
the temperature of the soil: — 

"It is known that every plant requires a certain" amount of 
heat, varying in the case of each species, for the renewal of its 
growth at the commencemeut of the season. 

" Wow when this degree of heat has spurred into activity those 
parts that are above ground, and caused them to elaborate the 
sap, it is necessary that the subterranean portions should at the 
same time he excited by the heat of the ground to absorb the 
materials which are to supply the plant with nourishment. Un- 
less the latter function is provided for, the aerial portions of the 
pl.ant will languish from want of food to assimilate. Indeed, it 
is even advisable that the roots should take the start of the leaves, 
in order to have in readiness a store of food for the latter to draw 
upon." 

It is only in well-drained well-pulverised soils that plants 
enjoy the fullest benefit of this consideration ; for, as has been 
shown in the Scottish Meteorological Society's Report for the 
quarter ending December 18(i5, tfie efl'ect of draining is, — by 
drawing off the water, and thus filling the interstices of the soil 
with air which is about the worst conductor of heat, — to prevent 
the penetration of frosts into such soils to any great depth. 

'fhe next most important element of climate is the moisture of 
the air, 

" We must, however, carefully distinguish lietween the humi- 
dity present in the atmosphere in the form of vesicular vapour, 
and that existing in it in an invisible or aeriform condition, 

" All liquids have a tendency to pass into vajwur, until checked 
ij- the pressure of their own atmosphere ; auii ikw XcYwla^jj 
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which goes by tlie name of the tension of vapour, increasCB in 
each case in proportion to the advance of its temperature. 

" Whenever, therefore, the aoil and subsoil are not entirely 
destitute of humidity, the atmosphere above must contain a certain 
amount of water, not as vesicular vapour, but in a perfectly aeri- 
form cond'f n 

" Now th & t p 1 ced upon living beings by the presence of 
pi re are entirely different, according as it 
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moisture 

exists in o tl 

" Veaic 1 p 

mist, caus a 
abstraction f h 1 1 
attaches itself to thi 



t tlei 

manifesting itself in the form of fog or 

knows, a sensation of chill, owing to the 

m o r persons, caused by the moisture which 

[, and likewise, for the same reason, inter- 

i of the skin, and even of the 



feres with the healthy functions 

aeriform condition the very opposite effect takes 



" But ii 



place. 

'■ Professor Tyndall has lately pointed out that humid air, or 
air containing much moisture in a transparent or an aeriform con- 
dition, exerts a remarkable influence both in absorbing and in 
radiating heat. Owing to the former property, aqueous vapour 
acts as a kind of blanket upon the ground, and contributes in a 
very striking manner to the retention of its heat. 

" Hence when the air is perfectly divested of moisture, as in 
the sandy deserts of Africa, in Siberia, and even in Australia, the 
eold at night is almost insupportable, owing to the absence of 
that protection which is afforfed by aqueous vapour when present 
in the atmosphere ; whilst during the day the rapid abstraction 
of moisture from the surface of plants and animals, caused by the 
dryness, is equally deleterious to both. 

" And as the radiation of heat from a body is always equal to 
its power of absorbing it, it follows that air containing much mois- 
ture will, when it rises into the higher regions, sink rapidly in 
temperature, in consequence of the heat it sends forth into space ; 
and, indeed, according to Tyndall, the amount radiated from air 
saturated with moisture is 16,000 times as great as that of air 
perfectly dry. 

" One cause, therefore, of the profuse rains that occur in the 
tropics may be the cooling of the heated air, which rises from 
the earth into the higher regions of the atmosphere, and which, 
when it arrives there, radiates its heat freely into space, and thus 
has its capacity for moisture reduced. 

" Professor Tyndal calculates, tliat 10 per cent, of the heat 
radiated from the earth in this country is stopped by 10 feet of 
the air which lies nearest to the ground. 

" It would appear from the recent \a\ea^is?jO.'C\o^*^ n'i'^.'^i'wSanMiVtv; 



s and Notices of Books. 

in France that the refreshing influence of rain and dew upon plants 
does not arise from the moisture deposited upon their surfaces 
heing absorbed, — for not a particle of watfir enters into them 
through the leaves or stem, — but firora its supplying the ground 
with water for the roots to absorb; and likewise, as I should 
infer, from the checlt which ita presence affords to a too rapid 
radiation of heat from the parts above grounil, by which the pre- 
judicial effects of a too rapid cooling are proTlded against." 

The lost two lectures are devoted to the discussion of the effect 
of these in6ueDcea on vegetation, and the way on which climate 
determines the vegetation of a country. Palms and most other 
monocotyledonous trees are ill suited to the climates of temperate 
regions, because, from the liquid nature of the sap with which they 
are filled, they are liable to freeze, — an act which, by the eipan- 
sion it occasions, proves of most fatal consequence at all times to 
the vegetable organisation. On the other hand, dicotyledonous 
trees, which belong to temperate countries, are protected from frosts 
either by numerous layers of bark, abouodiug in air-vessels, or 
are provided with essential oils and other juices not susceptible of 
freezing, such as are found in the bark and wood of conifers. 
The valuable rule on this subject laid down by Decandolle may be 
briefly stated. The power each plant possesses to resist the 
extremes of temperature is in direct proportion to the oils con- 
tained in the juices, the viscidity of the juices, the smaJlness of the 
cells and vessels, and the quantity of air entangled between the 
parts of the vegetable tissues, or the protection afforded by hairs, 
down, or air-vessels ; whilst the liability to suffer from great heat 
or from frost is proportional to the quantity of water in the tissues, 
the mobility of the juices, the size of the cells and vessels, and the 
absence of air in the external layers. 

But the summer and winter climates of a country are what 
chiefly determine its vegetation. 

" There are certain plants, like the Vine, which require an in- 
tense heat in summer to bring their fruit to maturity, but yet are 
capable of resisting a severe cold during winter ; they thrive, for 
instance, on the borders of the Rhine, or in Switzerland, where 
the winters are very severe; but scarcely even ripen their fruit in 
Sngland, even in Devonshire or Cornwall, where the thermometer 
rarely falls to the freezing point of water. 

" Other plants, on the contrary, like the Myrtle, cannot resist 
cold, but do not demand during any part of the year an exalted 
temperature. 

" Thus they luxuriate near the southern coasts of England, but 
do not show themselves on the Continent, until we reach a much 
Jower latitude than that of this country. 
'^Je former class of plants, tTneteloTc, tqkj V; aaivi to \ift 
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adapted for an excessive climate, and therefore tlirive best on con- 
tiaents ; the latter for an equable one, and consequently succeed 
most upon islands. 

" It may also lie remarked, that annuals are adapted for con- 
tinental climates, as they require heat for the ripening of their 
seeds, hut die away in winter ; whilst perennials are letter calcu- 
lated for islands, as it is essential that the winter should not be so 
rigorous as to destroy them, hut not equally necessary that the 
'Bummers should be always hot enough to ripen their seeds, afail- 
nre in this respect for several successive years not entailing the 
destruction of the species." 

Here the extreme temperatures of a country, as distinguished 
front the mean temperature both of its seasons and its year, must 
be carefully kept in view. For that which determines the flora of 
a country, or the plants which will thrive and live in its climate, is 
not whether the plants will live through such winters as ordinarily 
occur, but whether they will survive the severest frosts that have 
happened, and may therefore be expected to recur in a succession 
of years. But the number of species which admit of cultivation 
is greater than that of those which grow wild, inasmuch as the 
former can be maintained by the art of man protecting them 
during winter, or replacing them with new plants when the old 
ones happen to be destroyed bj frost. This is particularly the 
case wilJi those whose cultivation is remunerative. As man has 
little or no power to change the climate, it is only by studying 
the climate of his neighbourhood in all its details that he can 
take every advantage of it, and thus rise superior to it, and in 
some sense overcome it. The subject of local climatt; is one de- 
serving more attention than it has yet received. The exposure of 
a piece of ground, its sloping or level character, its relatively low 
or high position, the nature of its subsoil or its drainage, its shel- 
tered or exposed situation, and its relation to moisture or dryness, 
may all conspire to give it as mild and genial a climate as is 
enjoyed some degrees southward. 

We conclude this notice with the following extract, showing 
the effect different seasons have on agricultural produce : — 

" It may be useful for the farmer to possess the data for esti- 
mating the influence which a summer, warmer or colder, wetter 
or drier than ordinary, has exerted upon the production of his 
&rm, so as not to be misled in liia calculations as to the advan- 
tages or disadvantages of any novel plan of cultivation. 

These data have in part been supplied by Mr Lawes in an 
elaborate paper published in the eighth volume of the lloyal Agri- 
cultural Society's Journal for 1848, in which he shows, that in 
1844, 1845, and 1846, the difference in the amount of produce was 
in accordance with the general cViaTftctei o^ Ww ics^'^'^'^''* *fc-Kii.iii. 
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'■ Thus it will be aeen by turning to tlie table referri'd to in 
the note," that, in IB'44, when there were only 81 rainy days, 
and when the menu summer temperature was 57° 5', the form 
produced 16 bushels of corn to the acre, and the weight of the 
buahel was 60^ ib., whilst the grain bore to the straw as high a 
ratio as about B2 to 100. 

" In 18i6, when there were 93 rainy days, and when the mean 
temperature was as high as 59°, the yield was about 17 bushels 
per acre, and the weight of a bushel 68 lb. ; but the proportion of 
gi'ain to straw was lower, namely 76 to lOl), showing that the 
yield of corn had been influenced by temperature, but that the 
quantity of straw had been increased by the amount of rain. 

"Lastly, in 1845, when the numlier of rainy days was greater, 
though the temperature had been lower than in either of the two 
other years, — the former being 110, the latter 55, — the yield was 
much greater, aniouuting to 23 bushels pi:r acre, but tlie weight 
of the corn per bushel less^namely, 56 lb.; and the increase in 
the produce of straw such, that the grain only bore to it the pro- 
portion of 49 to 100. 

" These figures appear to show that, although the greater quan- 
tity of rain was favourable to the amount of grain, yet that it tended 
to increase in a still greater ratio that of straw ; and that the 
higher the temperature of the year was, the heavier the grain 
would prove, so as to make up in quality for its deSciency in 
actual quantity. 

" Thus it would appear, that, under the same treatment, the 
produce may vary in the proportion of 7 bushels per acre, accord- 
ing to the difference of season, which is equivalent to one quarter 
of the normal produce ; or, calculating this at 30 million quarters 
in a good year, may be as much as 7i million deficient." 

• The foUawing table indicates tlio effect of clirnHfe upon the quantity and 
qaalitfof the produce of the unmanuied piece of ths oxpenmental wheat-Seld, 
{during three aeasonaj ; the average resolla of the variously manitied, &c., are 
■Jao given: — 



Cnro per acre in bnshela 

Weight of Com per bushel in ponneb, , 
Fetcentage of Com to straw (straw 1000), . 

Weight of Corn per bushel in pounds, . 
Parcontuge of Corn in straw (straw 1000), . 

Meon tprnperetare, 

Bainy dajs in 30} weeks, , . . . 


1844. 


1845. 


1846. 


16 

1120 

58J 

821 


28 

2712 

604 

634 


17-25 
1613 

797 


60i 
868 

81 


56i 
490 
SB" 2' 
110 


68 

Tfi5 

59=1' 

98 




Reviews and Notices of Books. 



\ Manual o/ the Metalloids. By James Apjohn, M.D., F.E.S., 
M.fl.I.A., Professor of Chemistry in tlie University of 
Dublin. London: Lnngniiin & Co. 1S6-1. 12mo. Pp. 
596. 

In his preface the author states that tlie work has heen written 
! as one of Galbraith and Haugh ton's series of Manuals on different 
Iranchca of Bcienco. The object has been to produce a condensed, 
but at the same time tolerably comprehensive treatise, in which 
no topic of importance should be omitted, while all would be dis- 
Gusaed with as much brevity as is consistent with clearaesB. It 
is intended as a handbook in Chemistry for etudenta in medicine 
and engineering. 

In the Introduction, the laws of Combination, Chemical Notation 
and Nomenclature, the Relations of Atomic Weights, the Law of 
Volume, Atomic Volume, the Unitary System of Atomic Weights, 
Isomerism, Chemical Formulm, Isomorpliiam, Dimorphism, Re- 
action of Bodies on each other, the causes which determine Decom- 
positions, and the Division of Simple Bodies are considered. The 
follovring are the fifteen substances which he considers ns metal- 
loids: — Oxygen, Hydrogen, Nitrogen, Sulphur, Selenium, Tel- 
lurium, Chlorine, Bromine, Iodine, Fluorine, Phosphorus, Arsenic, 
Boron, Silicon, and Carbon. The use of the simpler forms of 
algebraic calculation has enabled the author to give precision and 
brevity to many of his statements. At the present day, it is 
clear that any one who wishes to study chemistry, must be pro- 
perly instructed in arithmetic and the elements of algebra. 

In speaking of coal gas, Dr Apjohn remarks : — 

" Coal Gtis. — A mixture of inflammable gases, to be burned for 
the light, and sometimes for the heat it yields, has been derived 
(zom different sources, viz., from turf, vegetable and animal oils, 
and from rosin. The gas from turf has a low illuminating power, 
and is now seldom made ; and that yielded by rosin and the oils, 
though of good quality, is relatively so costly, that its manufac- 
ture has also been abandoned. Our streets and houses are now 
illumined exclusively by gas derived from bituminous coal; and 
the subject, therefore, of the gaseous hydrocarbons cjinnoi be con- 
sidered as sufficiently discussed without some remarks upon the 
preparation, composition, properties, and uses of this most im- 
portant combustible substance. As an introduction to this subject, 
attention is directed to the following table, which gives the ultimate 
composition in 100 parts of a Welsh anthracite, of live specimens 
of English bituminous coal, and ot & tBLtXaVj -a" ~ 
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lignite. The last two colamns of the taUe give, the one the Ash, 
the other the Coke, yielded hj each specimen. 





^ i::* S ^ j:5 


Asb. 


Goke. 


Anthracite, Wales . . . 
Coking Coal, Newcastle . 
Cannel Coal, Wigan . . 
Coal, WolTerhampton . . 
VV allsend Coal, Elgin . . 
St Helen's Coal, TAncashire 
Methill Brown Coal . . 


91-44 3-36 0-21 , 0-79 2-58 1-52 
81-41 5-83 2-05 0-75 7-90 2-07 
80K)7 5-53 2-12' 1-60 8-09 2-70 
78-57 5 29 1-84 39 12-88 10-30 
76-09 5-22 141 153 5-05 10-70 
75-80 5-21 1-92 090 11-89 517 
65-96 7-78 0-96 0-75 923 15-32 


92-20 j 

66-701 

60-36 

57-21 

58-40 

65-50 



^* All these coals hat the first include a considerahle amount 
of hitnmen, whose principal constituents are carhon and hydrogen ; 
and this, when exposed to an eleyated heat in cast-iron or fireclay 
tuhes, called retorts, is resolved into coke, which remains in the 
retorts, and various volatile products, which are expelled ; these 
latter heing tar, an ammoniacal liquid called gas liquor, and a 
mixture of various gases. 

*' The tar and gas liquor are hy a reduction of their temperature 
condensed, and the gas, after having undergone a certain process 
of purification, is conducted into the gctsomeier, from whence, hy a 
regulated pressure, it is transmitted through metal pipes to the 
various points at which it is to he consumed. The retorts used 
in the process are usually 7 feet in length and ahout 1 foot in 
diameter, the cross section heing, not a circle, but an ellipse. 
Five of them are nsuallv set in the same furnace, and, when suffi- 
ciently heated, each is charged with 150 lbs. of coal. It takes 
from four to five hours to work off this charge, and the products 
per cent, are the following, being the means of four experiments 
hy Mr Barlow on the Pelton main Newcastle coal : — 





lbs. per ton. 




Gas . 


4750 


21-20 


Coke . 


15400 


68-75 


Tar . 


112-5 


502 


Gas Tiiquor 


112-5 


5-03 



22400 100-00 

The specific gravity of the gas was 0*653, and its volume from 
1 ton of coal, 9500 cubic feet; or 4*24 cubic feet for every pound 
of coal. 

^ The crude aeriform product, as has been already stated, is not 
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B single gas, but a mixture of several, of which the following n 
be considered as a pretty complete cuumeration : — 



Hydrogen .... 
Marsh Gas .... 


. H. 
. C,H.. 


Oleliant Gas .... 


. C H . 


Uutylene (Oil Gas), traces 
Carbonic Oxide 


: ^o''- 


Carbonic Acid 


. CO,. 


Sulphide of Hydrogen 
Ammonia .... 


. HS" 


Nitrogen .... 
Cyanogen, a trace . 
Vapour of Water . 

„ of Bisulphide of Carbon 


. N. 
. NO,. 
. HO 
■ C8,. 


„ of Benzole . 


■ 0„H, 
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" The determination of the exact composition of a coal gas is a 
task of considerable difBculty ; but if the ammonia, carbonic acid, 
and sulphide of hydrogen be first removed, its analysis may be 
accomplished in the following manner : — 

" 1. The oxygen is absorbed by a ball of papier-machfi soaked 
with an alkaline solution of pyrogallic acid. 

" 2, The heavy hydrocarbons, or himiniferous constituents, are 
next condensed with absolute sulphuric acid in the manner already 
explained. 

" 3. The residual gas, which is a mixture of hydrogen, marsh 
gas, carbonic oxide, and nitrogen, is burned in a eudionicttr with 
a known volume of oxygen, the quantity used being more than is 
sufficient for the conversion of their carbon into carbonic acid, 
and their hydrogen into water, and the volume left accurately 
measured. A ball of hydrate of potash is then introduced into 
the tube, and the diminution of volume noted, — which corresponds 
to the volume of carbonic acid produced by the combustion of the 
marsh gas and carbonic oxide. 

" 4. There now remain but the nitrogen of the coal gas and 
any excess of the oxygen used for the combustion. The latter is 
got by adding at least 2 volumes of pure hydrogen, again explod- 
ing in the eudiometer, and noting the condensation. This divided 
by 3 will be the volume of the oxygen in excess, and of course 
the nitrogen and the oxygen consumed are had by difference. 

" 5. The aggregate of the oxygen in the gas, its nitrogen, and 
the heavy hydrocarbons, is now subtracted from the volume of 
gas with which the experiments were begun, and a residue is 
obtained representing the sum of the volumes of the hydrogen, 
marsh gas, and carbonic oxide. Let t.\\e \>a\V tA 'ivv* waxa'wi fdJoia 
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inches be v, tlie amount of oxygen consumed be u*, and the voluran 
of the carbonic acid formed be i/* ; and designating by x, y, and c, 
the respective bulks of the hyJrogen, marsh gas, and carbonic 
oxide, we will have the three following equations : — 

''(\.)m + y^z = v. (2.) 5^+2y + i^ = «'. (3.)y + ---t^. 

" Equation (1) does not require any explanation. 

" Equation (2) expresses the fact that for its combustion 
hydrogen requires half its volume, marsh gas twice, and carbonic 
oxide half its volume of oxygen. 

" Equation (3) assumes, what is also the result of experiment, 
that marsh gas and carbonic oxide, when burned with oxygen, 
give their own volume of carbonic acid. 

" From the solution of this simple equation we deduce the 
values of j;, y, and z. They are as follows : — 

These extracts are sufficient to show the mode in which the 
subjects are treated. We consider the work as an excellent con- 
tribution to the teaching department of chemistry ; as well worthy 
of the reputation of its author, and as admirably fitted for the use 
of students. 



On the Popular Names of British Phxnta ; being an Expla- 
nation of the Origin and Meaning of the Names of our 
Indigenous and most commonly cultivated Species. By 
E, 0. Alexander Prior, M.D., F.L.S., Fellow of the 
Koyal CoUege of Phjsiciaus of London. 8vo. Loudon : 
Williams and Norgate. 1863. 

This is a curious worlt, written by a medical man of high lite- 
rary attainments, and who at the same time possesses extensive 
and accurate botanical knowledge. It is a welcome addition to 
our botanical literature. The author's acquaintance with the lan- 
guages of Greece and Borne, and with those of niodern Europe, 
including Scandinavia, and his intimate knowledge of plants, 
acquired during travels to various parts of the Old and New 
World, render him peculiarly qualified for the very dilScuIt task 
which he has undertaken, and give force and authority to his 
opinions. We recommend the work as well worthy of perusal, 
and as containing many interesting remarks on the etymology of 
the cowmoa names of British plants. 
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[ !Fke Pinea and Firs of Japan; illustrated by upwards of 
200 looodr-cuts. By Andrew Murray, F.L.S., Assietant 
Secretary to the Royal Horticultural Society. 8vo. 
Pp.124. London; Bradbury and Evans. 1863. 

Coniferous trees and aliruba have of late years attracted much 
, attention, and many useful plants of this Order have been intro- 
duced into Britain. Expeditions to Oregon, Columbia, and 
I Tarious parts of North America, as well as to China, Japan, and 
other countries, have been successfully carried on ; and, while 
additions have been made to our botanical knowledge, valuable 
plants have been secured for our plantations. Many landed pro- 
prietors in this country are now fully alive to the importance of 
the subject, and have contributed liberally to expeditious which 
had for their object the introduction of hardy conifers likely to 
yield valuable timber. 

In the present work we have an account of the conifene of 
Japan from one who has devoted much attention to the subject, 
and who was one of the originators of an espeditiou to Oregon, 
the result of wbich was the acquisition of several valuable conifers 
fitted for the climate of Britain. He is also the editor of the 
magniiicent work which is now being published by Messrs Lawson 
and Sou. The author states in the preface, that the two British 
botanists, who, by their explorations in Japan, have recently 
added so much to our knowledge of the vegetable products of that 
country, — viz. Mr Fortune and Mr John G. Veitch, — have kindly 
placed their stores of specimens and information at his disposal. 

The original works on the flora of Japan, the author remarks, 
are Ksempfer's " Amrenitates Exotiese," Thunberg's "Flora Ja- 
ponica," and Siebold and Zuccarini's " Flora Japonica." The 
first two are works published in 1712 and 1784, and the latter is 
a costly illustrated work, of which the portion relating to conifers 
was published in 1842. Recent travellers have made many addi- 
tions, and have corrected errors in former observations. The species 
I described In this work are eighteen : — Abies Alcocquiana, A.finna, 
\ A. Fortani, A. Jezoensit, A. Ktempferi, A. microsperma, A. polita, 
■ A. Tsuja, A. Veitchi, Cunningkamia sinensu, Larix japonica, L. 
Iieptolepis, J*m«» Bungeana, P. densifiora, P. Koraiensis, P. 
^asioniana, P. parv'tjlora, Smadopiti/s vertieiUata. The work is 
executed with great care, and is illustrated by excellent wood-cuts. 
As a digest of Japan conifene, it is an important contribution to 
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Flora Auairalienais : a Description of the Plants of the Aus- 
tralian Territory. By George Bentham, F.R.S., F.L.S., 
assisted \>y Fekdinand Muellee, M.D., F.K.S. and L.S., 
Government Botanist, Melbourne, Victoria. Vol. I. Ra- 
nunculacese to Anacardiaceffi. PublisLed under tlie au- 
thority of the several Grovemments of the Australian 
Colonies. 8vo. Pp. 508. London: Lovell Eeeve and 
Go. 1863. 

Tills is the first part of one of those colonial floras which are 
now in the course of publication under the authority of the Go- 
vernment of this country and of the colonies. Already sevecal 
important works of a similar kind have been either completed or 
commenced, sUch as Benthain's Flora of Hong Kong, Grisebach'a 
Flora of the West Indies, Tliwaites' Ceylon Flora, Harvey and 
Sondet's Flora of ihe Gape of Good Hope ; besides the more ex- 
pensive illustrated Floras of Tasmania and New Zealand, by Dr 
Hooker. We may look ere long for a Flora of Africa, which has 
been to a certain extent explored by Vogel and M'WilliamH, 
Barth and Barter in the Niger Valley, Vogel and Petherick in 
the White Nile and Nubia, Wehvitach in Loanda, Speke and 
Grant in Eastern tropical Africa, Kirk and Mellor in the Living- 
stone Expedition, and Gustav Mann on the shores, islands, and 
mountains of the Bight of Benin. It is to be hoped that the 
researches of the various travellers in South America, including 
Humboldt, Bonpland, Kunth, Spix and Martius, St Hilaire, Ituiz 
and Pavon, Aublet, Endliclier, Oamhessedes, Miera, Zuccarini, 
Gardner, Spruce, and others, may soon be embodied in a work 
similar to that which is now before us. 

The work ia to embrace a descriptiot 
Australian continent and of Tasmania. 

land will not be included. In the introduction Mr Bentham gives 
Outlines of Botany, with special reference to Local Floras, This 
consists of — 1. A general view of the Organs of Plants, with de- 
finitions and descriptions ; 2. The Principles of Classification and 
Svsteraatic Botany; 3. Vegetable Anatomy and Physiology; 4. 
Remarks on the Collection, Preservation, and Determination of 
Plants ; 5. An Index of terms and glossary. 

The author then proceeds to describe the Australian plants in 
the class of Dicotyledon a, and in this volume he embraces 
the PoIypetalouB orders, extending from Ranunculaceee to Anaoar- 
diaceffi, and included in the scries Thalamiflorie. The wurk pro- 
mises to be one of great value. It ia conducted by a botanist 
of high reputation, who Is well qualified for the task, and it is 
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carried on with the aid of the uniivalled herbarium of Su' 
William Hooker, and with the asaiatance of Dr Mueller, thczoaloua 
aod able director of the Botanic Garden at Melbourne, who has 
already done much to illustrate the Australian flora in his "Frag- 
menta Phytographim Australiie," and other publications. This 
importODt flora could not be placed in better hands, and the com- 
pletion of it will be hailed as a boon to science in general, and 
more especially to those who are prosecuting botany in the great 
continent of Australia. 



Air-Breathers of the Coal Period : a Descriptive Account of 
the Remains of Land Animals found in the Goal Forma- 
tion of Nova Scotia,, with Eemarks on their hearing on 
Theories of the Formation of Goal and of the Origin of 
Species. By J. W. Dawson, LL.D., F.K.S., F.G.S., 
Principal of M'Gill XJniyeraity. 8vo. Pp. 81. Mon- 
treal: Dawson Brothers, 1863. 

In the carboniferous period, the author remarks, though land 
plants abound, air-breathers are few, and most of these have 
only been recently recognised. We know, however, with cer- 
tainty, that the dark and luxuriant forests of the coal period 
were not destitute of animal life, Keptiles crept under their 
shade, land-snails and millipedes fed on the rank leaves and 
I decaying vegetable matter, and insects flitted through the air of 
' the sunnier spots. Great interest attaches to these creatures — 
■ perhaps the first-born species in some of their respective types, 
' and certainly belonging to one of the oldest land faunas, and pre- 
' senting prototypes of future forms equally interesting to the 
geologist and the zoologist. 

The author, who is well known as a sound and able geologist, 
after describing various species of Hylonomus, Baphetes, Den- 
drerpeton, Hylerpeton, Eosaurus, Xylobius, Pupa, which occur 

I in the Nova Scotia carboniferous strata, concludes with some 
valuable remarks on the nature of the animals and on the state of 
the globe at the time when they lived on it. He states, " In the 
coal measures of Nova Scotia, while marine conditions are absent, 
there are ample evidences of fresh-water or brackish-water con- 
ditions, and of land surfaces, suitable for the air-breathing animals 
of the periofl. Nor do I believe that the coal measures of Nova 
Scotia were exceptional in this respect. It is true that in Great 
Britain, evidences of marine life do occur in the coal measures, 
but not, so far as I am aware, in circum8ta,nces which justify tW^ 
inference that tlie coal is of manne oirv^\Ti. Kv\R.x'M\'CM«vi. •s'v 
HEW SEBfES. VOL. XIX. so, 1. ] \-S13 .\.1\\ \ft^\. 
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niai'iiie and l»ml remains, and even mistures of these, are frequent 
in modern submarine forests. When we find, as at Fort Law- 
rence in Nova Scotia, a modern forest rooted in upland soil forty 
feet below liigh-wnter mark, nnd covered with mud containing 
living Tellinas and Myas, we are not justified in inferring that 
this forest grew in the sea. We rather infer that subsidence baa 
occurred. In modern salt marshes it is not unusual to find every 
little runnel or pool full of marine shell-fish, while in the higher 
parts of the marsh land plants are growing, and in such places 
the deposit formed mast contain a mixture of land plants and 
marine animals with salt grasses and herbage, the whole in situ." 

There are some interesting remarks on the bearings of the facts 
on the origin of species, and the author brings forward statements 
which convey strong impressions of the permanence of species. 
On the subject of transmutation, he gives the following judicious 
observations : — 

" If we could affirm that the air-breathers of the coal period 
were really the first species of their several families, tiiey might 
acquire additional interest by their bearing on this queslion of 
origin of species. We cannot affirm this ; but it may be a harm- 
less and not uninstructive play of fancy, to suppose for a moment 
that they actually are so, and to inquire on this supposition as to 
the moile of their introduction. Looking at them from this point 
of view, we shall first be struck with the fact that they belong to 
all of the three great leading types of animals which include our 
modern air-breathers — the Vertebrates, the Articulates, and the 
MoJlusks. This at once excludes the supposition that they can 
all have been derived from each other within the limits of the 
coal period. No transmutationist can have the hardihood to 
assert the convertibility, by any direct method, of a snail into a 
millipede, or of a millipede into a reptile. The plan of structure 
in these creatures is not only different, but contrasted in its most 
essential features. It would be far more natural to suppose that 
these animals sprang from aquatic species of their respective 
types. We should then seek for the ancestors of the snail in 
aquatic gasteropods, for those of the millipede in worms or crns- 
taceans, and for those of the reptiles in the fishes of the period. 
It wonld be easy to build up an imaginary series of stages, on the 
principle of natural selection, whereby these results might be 
effected ; but the hypothesis would be destitute of any support 
from fact, and would be beset by more difficulties than it removes. 
Why should the result of the transformation of water-snails 
breathing by gills be a Fnpa ? Would it not much more likely 
be an Auricula or a Limnea ? It will not solve this difficulty to 
say that the intermediate forma became extinct, and so are lost, 
Oa ike contrary, they exist to this da7, llioa^b tliey were not. 
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re know, introduced ao early. But negative evidence 
must not be relied on ; the record is very imjierfect, and such 
creatures may have existed though unknown to us. It may be 
answered that they could not have existed in any considerable 
numbers, else some of their shells would have appeared ii 
coal formation beds, so riuh iu crtistaceaus aud bivalve 
Further, the little Pupa remained unchanged during a very long 
time, and shows no tendency to resolve itself into any thing higher 
or to descend to any thing lower. Here, if anywhere, in what 
appears to he the first introduction of air-breathing invertebrates, 
we should he able to find the evidences of transition from the 
gills of the prosobranchiate and the crustacean to the air-sac of 
the pulmonale and the tracheee of the millipede. It is also to he 
observed that many other structural changes are involved, the 
aggregate of which makes a pulraonate or a millipede different in 
every particular from its nearest allies among gill-bearing gaa- 
teropods or crustaceans. 

It may be said, however, that the links of connection between 
the coal reptiles and the fishes are better established. All the 
known coal reptiles have leajiings to the fishes in certain cha- 
racters, and in some, as in Arckegosaurus, these are very close. 
Still the interval to be bridged over is wide, and the difterenc^s 
are by no means those which we should espcct. Were the pro- 
blem given to convert a ganoid fish into an Archegosavrus or Den- 
drerpeton, we should be disposed to retain unchanged such cba- 
raotera as would be suited to the new habits of the creature, and 
to change only those directly related to the objects in view. We 
sliould probably give little attention to differences in the arrange- 
ment of skull hones, in the parts of the vertebrte, in the external 
clothing, iu the microscopic structure of the bone, and other 
peculiarities for serving similar purposes by organs on a different 
plan, which are so conspicuous so soon as we pass from the fish 
to the batrachian. It is not, in short, an improvement of the 
organs of the fish that we witness so much as the introduction of 
new organs. The foot of the batrachian bears perhaps as close a 
relation to the fin of the flah as the screw of one steam-ship to 
the paddle wheel of another, or as the latter to a carriage wheel, 
and can be just as rationally supposed to be not a new in- 
strument hut the old one changed. 

" Again, our reptiles of the coal do not constitute a continuous 
aeries, nor is it possible that they can all, except at widely dilierent 
times, have originated from the same source. To suppose that 
Hylonomas grew out of Dendrerpeton or Baphetes, and Eosawiitt 
out of either, startles us almost as much as to suppose that Ba- 
phetes grew out of Jtkizorius, or Hi/lonomiia out oi Palixoniscns. 
It either happened, for sonie unVnovfn TeMoii, ftwA tob-iv^ V\.'a\* «S. 
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fislies put on the reptilian gnise in the same period, or else the 
vast lapse of ages required for the production of a reptile from a 
fish must be indefinitely increased for the production of many 
diaaimilar reptiles from each other ; or, on the other hand, we 
mufit suppose that the limit between the fish and reptile being 
once overpassed, a facility for compavativelj rapid changes 
became the property of the latter. Either supposition would, I 
think, contradict such facts bearing on the subject as are kuown 
to us. 

" We commenced with supposing that the reptiles of the coal 
might possibly he the first of their tamily ; but it is evident from 
the above considerations, that, on the doctrine of natural selection, 
the number and variety of reptiles in this period would imply 
that their predecessors in this form must have existed from a 
time earlier than any in which even fishes are known to exist, so 
that if we adopt any hypothesis of derivation, it would probably 
be necessary to have recourse to that which supposes at particular 
periods a sudden and as yet unaccountable transmutation of one 
form into another — a view which, in its remoteness from any thing 
included under ordinary natural laws, does not materially differ 
from that currently received idea of creative intervention with 
which, in so far as our coal reptiles can inform us, we are for the 
present satisfied." 

" Humble though the subjects of this pajier are, we see iu 
them the work of Supreme Intelligence, introducing new types 
upon the scene, and foreshadowing in them those higher forma 
afterward to be created. It is this, their Divine origin, and the 
light which they throw on the plan and order of the creative work, 
of which wo ourselves form a part, that gives them all their 
interest to us. They are the handiwork of our Father and our 
God, traces of His presence in primeval ages of the earth, evi- 
dences of the unity of His plan and pledges of its progressive 
nature, adding their feeble voices to the testimony of revelation 
in respect to the history of creation in its earlier stages, and to 
the carrying on of that plan which still involves the extinction of 
many things from the present world, and the elevation of others 
into new and glorious manifestations. Their place in the system 
of nature and in the order of the world's progress, their uses in 
their own time, and their relations to other beings aa parts of the 
great cosmos, are the points that chiefly interest us ; and if any 
one desires to understand more in detail how they wei-e created, 
we wish him all success in his inquiries, but warn him not to 
suppose that this great mystery is to be solved by a reference 
merely to material agencies, apart from that Spiritual Power who 
^ is the essence of forces, the origin of laws." 
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The First Princ^les of Natural Philosophy. By W. T. 
Ltnn. London : Van Voorst, 1863. 

This is in many respects a creditable little work — totally dis- 
tinct in kind from the peculiar absurdities produced by the 
Beddie and Worms school of self- cod stituted philosophers. 

" ome of its errors, which, we must say, are attrihutable to 
I those of more pretentious treatises, we shall presently advert. 
But we allow that the author expresses himself well and clearly 
on many points, and that his treatise is so far what it was in- 
tended to be — a ve>-y simple guide to the first elements of 
Mechanics and Optics. 

In some cases he has shown considerable acutoncss, though 
only brought into action by his want of knowledge. Thus his 
remark, p. 40, about intensity of motion, though q[uite wrong, 
shows that he has an idea of Vis viva as distinguished from 
Momentum. 

The author has, however, followed too closely anthoritiea 
I whose value is really much less than is generally believed ; snch 
s the bulk of the Cambridge and Dublin Text-Books. Most, we 
may almost say all, of these — are admirable in their mathematical 
development : but there is, in general, a fearful amount of loose- 
ness, and even inaccuracy, whenever first principles or experimental 
results are concerned. 

Thus Mr Lynn says (p. 20), 

" It is at once apparent that if a foroo acta continuimsly on a body, 
it will generate in that tody a coDtinually inoreaaing motion." 

He has not, so far as we can see, added the proviso that the force 

oust not act at right angles to the direction of motion. 

Again (in pp. 20, 22) he speaks of a constant, as distinguished 

I &om an impulsive, force — meaning by the erroneous first term a 

] eontinuouilif acting force. He seems also (in p. 23, for instance) 

I to fancy that an accelerating force must be of constant magnitude. 

' In the same page, after giving an exceedingly good and complete 

investigation of the space described from rest by a body in any 

time, when acted on by a uniform force in its line of motion, he 

seems to be dissatisfied with his work — for he goes on to say, 

" This proposition is so iDi])ortant and fundamental that it will be 
proper to give a strict demonstration of it." 

Then he goes on with limits, and limiting ratios, as if to make 
doubtful to the heginnei', in 4 pages, what he has just before 
satisfactorily proved (by general reaaomo^'l \n ft \w*%. 
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§ 41, as it stands, is simply untruo It requires most copious 
and careful limitations, which are not even hioted at in iho text. 

In § 46 we find another of these cases of rash assertion {about 
the attraction of spheres) — requiring a great amount of unsupplied 
qualification. 

To menlioa but one more serious blunder — we find that watur 
u a non-elastic /uid .' (p. il .) Shades of Canton and Oerstcdt, 
have your discoveries come to this ? Is not elasticity the tendency 
of a compressed or distorted body to recover its volume or form 
when the disturbing cause is removed ? Is not water compressible, 
and perfectly elastic ? 



The Philosophy of Geology: a brief Eevieio of the Aim, 
Scope, and Character of Geological Inquiry, By David 
Page, P.R.S.E., F.G.S. Umo. Pp. 155. William 
Blackwood and Sons, Edinburgh and London, 1863. 

The object of this work is to direct attention to aome of the 
higher aims of geological science, to the principles which ought 
to guide geologists in their generalisations, and to what may be 
ultimately anticipated of geology in her true and onward pro- 
gress. "The philosophy of geology is the study of the structural 
arrangement and composition of this earth, the causes that have 
produced this structure and arrangement, tlie laws by which this 
causation is upheld, and the comprcliension of tlie whole in time 
as constituting a continuous and intelligible world history." The 
author first discusses the objects of inquiry, defines what geology 
is, and shows that speculations as to the origin of the earth are 
inadmissible, " Geology is but the physical geography of former 
ages. Every rock system retains some evidence of the conditions 
ofita period; and the determination of those conditions, the causes 
that produced them, and the life by which they were accompanied, 
is the spirit and purport of geology." Certain forces have been 
called into play, in order to produce geological changes on the 
globe, and these forces act according to nniform natural laws, so 
that we are enabled in some measure to argue from the present 
as to what took place in the past. At the same time we must 
bear in mind that over limited areas cataclysmal phenomena occur, 
depending on earthquakes, volcanoes, or floods, which may inter- 
fore with our reasonings, and which show the necessity of being 
cautious in our inductions. We must beware of- the error of 
those who say that all things continue as they were from the 
creation, and that nothing has been done per saltum. Floods 
and convulsions have occurred, and local plienomena may present 
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themselves which we caonot account for, and whicli, in the mean- 
I time, we must be content to leave unexplained. 

In referring to theories of the earth, the author remarks : — 

" The philosophy of our science is thus neither to ignore nor re- 

I ject hypotlieaea, but merely to receive them as tentative processes 

T Bnd provisional aids towards the attainment of veritable theory. 

, Granting the value of hypotheses in occasionally directing 

the way to a solution of our problems, it cannot be denied that 

indulgence in speculation has been the great bane of geology. 

.... The earlier progress of geological inquiry was encumbered 

by its absurdities, wlucb would have been simply ridiculous hut 

for the discredit they attached to the science, and the obstacles 

they threw in the way of its acceptance. There is nothing so 

easy as generalisation, where the facts are few ; nothing more 

difficult than adherence to a course of induction where the tield 

of observation is wide, and the facts numerous and complicated. 

l.On this ground the many 'theories of the earth' that prevailed 

^ towards the end of last century and the beginning of the present, 

are in some degree excusable ; but now that geology has taken her 

proper place among the natural sciences, all such attempts should 

meet with the most steadfast discountenance and reprobation," 

The subjects of the Direction of Drifts, Chemical Formation, 
Metamorphism, Mineral Veins, &c., are discussed. The author 
points out that in regard to them there are many difficult pro- 
blems in geology stiil to be solved. The question of Time as a 
factor in geology is considered ; and it is shown tiiat while we 
admit a prodigious amount of geological time, we have no means 
of approximating to its duration. Calculations founded on the 
deposit made by rivers of the present day are very fallacious. 
I All that can be done at present is to arrange the stratified forma- 
I tions into systems, groups, and series, each section representing a 
relative but inadequate amount of time, but occupying its own 
proper chronological position. A proper nomenclature and clasai- 
tication of formations is an important object, and in this point of 
view paleontology has done great service. At tbe same time, 
there can be no doubt that much remains to be done in these de- 
partments. Geologists have often dra\ra very rash conclusions 
from fossil specimens, both as regards their nature and the indi- 
I cations which they afforded of soil and climate. A deficient 
I knowledge of the zoology and botany of the present epoch is one 
I great cause of geological error. The following remarks of Mr 
• Page deserve attention ; — 

" While we must admit the vast benefits conferred on our 
) by palteontology, let us take care that we are not mis- 
1 by the dicta of its earlier cidtivators into beliefs which are at 
variance with the known principlee oS \)\tAo^ oai i^"ji\^A ^ya- 
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grapiiy, and which extended observation in geology refuses to 
conRnn. As a general maxim, it is true that the most trust- 
worthy tests of the sequence of the stratified systems are the fossil 
organisms which these syatems contain. It ia also true, that over 
limited tracts like Britain, or even over the area of Europe, con- 
temporaneous deposits are characterised by the same fessil spe- 
cies ; but it may not be true that the same species never recur at 
more stages thau one in the same formation, nor may it be true 
that formations containing the same species in widely separated 
regions are strictly contemporaneous. The truth is, there has 
been a tendency of late to carry the argument of fossil evidence 
beyond its legitimate limits. ITnder the change of external con- 
ditions, a species — say a marine one — may gradually shift its 
ground many degrees south or north, and so become extinct in its 
original area, and yet, after hundreds of feet of sediment had been 
deposited on that area, a reversal of conditions raay occur, and 
establish the species once more on its primal habitat. We would 
thus have the same species occurring at two different stages of the 
same great formation, separated, it may be, by some thousands of 
years in time, though only by a few hundred feet of sediment. 
Again, under the slow oscillation of sea and land, species terreatrial 
and marine may have been gradually transferred from the latitudes 
and longitudes of Europe to the latitudes and longitudes of America; 
and thousands of years after they had become fossil in the eastern 
hemisphere, they may have been flourishing in the western." 

After considering the appearance of life on the globe, the author 
calls attention to the theory of Progression, and more espe- 
cially discusses the Darwinian views as to external condition, 
embryonic phases, use and disuse of organs and natural se- 
lection, and he concludes that all these "are but subordinate 
factors of one great law, and that we must tnow much more of 
the forms that have become extinct, and more of the variations 
that are now taking place in existing plants and animals before 
we can hope to approach the solution of the all-important problem." 

The origin of man naturally becomes a matter of consideration, 
On this point the author says : — 

" Whatever be the plan of development, it must of necessity 
embrace the whole scheme of vitality. There can be no severance 
in the great creational idea of life; and whatever theory bo 
adopted, it must be applicable alike to every constituent member 
of the system. The highest as well as the lowest, man as well as 
the monad, forms part and parcel of one continuous evolution ; 
ajid whatever the ordainings of the past, they exist in the present, 
and must operate in the future. If by any genetic law the radiata 
have given birth to the articulata, the articulata tu the mollusca, 

}d the mollusca to the vertefarata — nay, were it only the great 
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sections of the vertebrata that were so genetically connected — the 
fishes giving rise to the reptiles, the reptiles to the birds, and the 
birds to the mammals, — still this would be suiBcient to prove 
man's inaeparable association with the same scheme of develop- 
ment. Whatever may be the law that determines the origination 
of other species, to the same law must we ascribe the origin of 
man. Philosophy has no alternative. Science has nothing to 
gain, but everything to lose, by the adoption of any other opinion. 
We must look, therefore, for man's precursor in the order that 
stands next beneath him in the zoological scale ; and wide as the 
gap may appear, we may suppose it either bridged over by inter- 
mediate forms that became extinct during the tertiary period, or, 
if the rat« of ascent be more rapid in the higher than in the lower 
orders, to have been passed over per mltum, or at most by the 
intervention of very few such intermediate species. But though 
form be descended from another — the higher from the neit 
jr in the scale of creation — such descent differs widely from 
:hat of ordinary generation, inasmuch as qualities unknown in the 
ower form begin to manifest themselves in the higher. Whence 
,hen, these newer qualities and higher functions i Clearly, not 
from the predecessor, who did not possess them ; not from the 
[aw, which is simply a mode of operation; but from the Lawgiver, 
who ordained and continues to sustain the method of development. 
Similar as the framework of the monkey may be to that of man 
— nay, were it a hundred times more closely resembling — yet 
every superaddition of reason, gift of speech, moral feeling, and 
religious sentiment in man, is in reality a new creation — a crea- 
tion as special as if it had proceeded from the audible 'Let it 
be' of the Creator. To the devout and philosophic mind the 
secondary law of causation is the great ' Let it be,' ever ringing 
tlu-ough nature as audibly as on the morning of its primal utter- 

Our author, therefore, is opposed to the views of those who 
think that man is merely an eunobled ape, and that he has a 
Simian origin. The advocates of this opinion say, that because 
the lowest ape docs not differ from the highest ape in the confor- 
mation of its skeleton more tlian does the highest ape from man, 
therefore man was originally an ape. This, in our opinion, is a 
complete non sequitur. These statements would merely show that 
the Creator, in forming animals and man, followed a great type, 
and that out of a small amount of materials He moulded all the 
forms seen in the animal creation. It shows unity of 
design and wonderful wisdom. But animals have other charac- 
teristics than their bony skeleton affords, and so has man. We 
must consider iheir anatomy in a physiological point of view, and 
then we shall at once see marked and ftVviftntfivs.tvttfittfiiK*.. 
On the question of the Antiqmty ot Woo, oxk a-a'Cftw,'™^^^^'"^ 
SEW SERIES. — ^voL. X.1X, NO. I. — Jjisoha-X \^4, ■^ 
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does not agree with Lyell as to the enormous lapse cf time s^ 
mail's appearance on earth, is disposed to belteTe that luan is 
older than is generally allowed in the receiTcd chronology. 

" Admitting the same genetic law for the human race as For the 
rest of animated nature — and, philosophically speaking, there is 
no other course loft for the adoption of science — the question next 
arises. At what period of the geological scale did man make his 
appearance ] ... So far as research has been prosecuted in the 
different quarters of the globe — and at the outset it must he con- 
fessed how insignificant the area that has heen examined — ^no re- 
mains of man or of bis works have been discovered till we come 
to the lake-silts, the peat-mosses, the river- gravels, and the cave- 
earths of the Post-tertiary period. In these have been detected 
tree canoes and stone hatchets, rude implements of flint and bone, 
the embers of the fires he kindled, and occasional fragments of his 
own skeleton. As yet these have been chiefly discovered within 
the limited area of southern and western Europe, and we have 
scarcely any information from the corresponding deposits of other 
regions, Till these other regions shall have been examined — and 
especially Asia, where man historically Bonrished long prior to 
his civilisation in Europe — it were premature to hazard any 
opinion as to man's /rst appearance on the globe. But taking 
the facts such as geology finds them — viz., the occurrence of stone 
implements in conjunction with the remains of Irish-deer, mam- 
moth, hippopotamus, rhinoceros, cave-lion, and other creatures 
long since extinct in Europe, and this in deposits of considerable 
geological antiquity — it is evident that man has been an inhabi- 
tant of the globe much longer than is popularly believed. It is 
true that the antiquity of some of the containing deposits, espe- 
cially the river-drifts, is open to question, and it is also quite 
possible that the remains of the extinct quadrupeds may in some 
instances have been reassorted from older accumulations ; but 
even allowing for these, geologists have sufficient in the valley- 
deposits of France and England, the caves of southern and western 
Europe, and the lake-silts of the same area, to convince every 
mind ciipablc of appreciating the evidence, that mankind has ex- 
isted even there (to say nothing of Asia) long antecedent to the 
time assigned by the patristic chronologera as the date of his 
creation. 

" But while the nature of the deposits, their situation, and 
their mode of formation, indicate the lapse of many thousand 
years (estimating by the usual modes of geological computation), 
we must he careful not to run into the opposite extreme, and 
conjure up ages of fabulous duration. Historically we have no 
means of arriving at the age of these deposits ; geologically we 
oaa only approximate the time by comipa.tvaon "nlth. axiatin^ opera- 
tvhile palBcontologically it mnsl Aie \iofne m wito^ 'Ooa.t 'Oftt 



Reviews and Notices of Books. 147 

y associated animals are among tlie most recently extinct or exter- 
minated. It is a sound niaxim in paleontology, tliat the more 
ancient any specific fonn is, the more widely it differs from esist- 
iog Kpecies of the same genus. Structural variation is, in fact, 

the measure of antiquity 

" In dealing, then, with the antiquity of man, we hare both its 
lithological and palEeoutological, and to some estent also its his- 
torical, aspects to consider, before we can arrive at any truly phi- 
losophical conclusion. Lithologically, we see that great changes 
have taken place in the physical geography of the districts where 
human remains have been discovered, and the deposits in which 
they occur are frequently also of considerahle thickness, and of a 
nature that implies slow and gradual accumulation. As geolo- 
gists, we may feel convinced that more than six or eight thousand 
years have elapsed since their formation, but how much more, we 
have, in the present state of our science, no means of definitely 
determining. Palfflontologically, we perceive that other animals 
whose remains are associated with those of man do not differ very 
widely from species still existing, and are therefore constrained to 
oppose that enormous antiquity which some geologists arc dis- 
posed to contend for. Historically, all is silent on the subject of 
these remains ; but while the maaimoth and rhinoceros may have 
died out of Biirope within the last live or six thousand years 
without attracting the notice of the rude inhabitants, the present 
state of human civilization seems incompatible with such a brief 
period as five or six thousand years for its development." 

We certainly must differ from our author as to the antiquity of 
man. Whatever may be said in regard to animals and plants, we 
can have no doubt as to the creation of man, and we have scrip- 
I tural data which certainlyseem tofis his appearance on earth within 
I tolerably definite limits. We think that geologists are completely 
at sea on this suhject, and want data on which to found their con- 
olasions. The author recommends in other parts of his work cau- 
tious induction and a sifting of facts, and we would apply to him 
in this ease the exhortation which he gives to others. No douht 
he does not give a decided statement, — his trumpet here gives an 
uncertain sound, and he teels the necessity of treading warily on 
ground which may erelong be found to yield under his feet. Those 
who advocate progressive develo'pmont, and the transmutation 
of the ape into man, find great difficulty in setting aside the state- 
ments of the Bible as to man's creation, and hence they are glad 
to lay hold of any speculation as to man's antiquity which they 
think will throw discredit on the sacred volume, and put it out of 
the category of a Divine and truthful record. Hence the avidity 
with which the so-called facts as to the antiquity of man are seized 
hold of. Already, however, the Datwmo.vv V-j^a&eav*. \\%.'s. Va^^v 
I aHacte^ by able naturalists and "eoXogvatft fe-aaV b.?. "?\QN«e»s> iv»k>. 
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Dawson, and the foundations on which the Lyellian speculations 
as to man hare been bnsed are tottering. There is great doubt 
and uncertainty among geologists, and we are satisfied that much 
remains to be done. At the same time we feel sure, that, as in all 
former cases. Science and Revelation will be found not to be at 
variance, and the attempt to throw distrust on the Bible record 
will fail. 

The future of this planet is considered by Mr Pago in his work, 
and he refers to the changes which may be expected to occur ere 
this state of things comes to an end, and a new race of beings 
people the earth. Ab to the future of this world " The Philsosphy 
of Geology " cannot give us information; but we know from an un- 
erring testimony that " the heavens and the earth which are now, 
by the same word are kept in store, reserved unto fire against the 
day of judgment ; " and that " the heavens shall pass away with a 
great noise, and the elements shall melt with fervent heat, the 
earth also and the works that are therein, shall be burned up; " 
and that we are to " look for new heavens and a new earth, 
wherein dwelleth righteousness." (2 Peter iii.) Here, then, is a 
prophesied cataclysm, a per taltwii occurrence totally inconsistent 
vrith the progreasive-development theory, the supporters of which 
tell us that " no cataclysm has desolated the whole world, and 
that we may look with some confidence to a secure future of 
equally inappreciable length," in which, "judging from the past, 
we may infer safely that not one living species will transmit its 
unaltered likeness to a distant futurity." 

We have perused Mr Page's clear and interesting volume with 
much interest. It gives a comprehensive view of the actual state 
of the science of geology, and contains valuable suggestions as to 
the future prosecution of it. It brings before the student the 
difficulties which stand in liis way— the danger of rash specula- 
tion — and the need of accurate data, before drawing conclusions 
regarding the litho logical and palteontological history of our globe. 
Differing as we do from the author in some particulars, still the 
cautiousness with which he makes his statements in regard to 
controverted points, will, wc doubt not, show to the young' observer 
that he must not be led away at once by the theories of those 
geologists who have shown a disposition to dogmatise on these 
matters. We are all too apt "jurare in verba magistri" and 
anything which makes us doubt the theories given ex cathedra, 
may be useful in making us sift the points for ourselves and inves- 
tigate fully the data whence conclusions may have been rashly 
drawn. We must examine carefully and observe accurately before 
we can theorize. We think that the book will be valuable to 
young and local observers, by showing them the work to be done, 
tJte moda in which it is to be done, and the doubtful speculations 
B'A/cA beset their path. 
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of Edinburgh. 



Hia Huyal Highnesa Prince Alfred wbb elected bj ai;clarpation an 
, Honorary Fellow of the Society. 

The President delivered an opening Address, 
The following Communications were read ; — 

I. Notet on the Fertilisation ofOrdddi. By Wm. RnTHMtroED, M.D, 

(This paper appears in the present number of thie Journal.) 

II. Synopsis of Canadian FernK and Filicoid Plants. By Professor 

{Thii paper appeara in the present number of this Journal.) 

III. SFoies on some New and Rare British Mosses, and on the Occurrence 
of Trioliomanes radicana in the Island of Arran, Firth of Clyde. 
By Mr John SanLEs. 

Bryiim DiivalU, Voit. 
Whilst lately engaged examining the genus Dryum in Dr Greville's 
collection of Mueci, recently added to the University Herbarium, I cbjdo 
upon two barren specimens marked " Bryum turhinatum, Ben Voirlioh, 
1823." On close eiamination, I found them to be the true Bryum 
Daealii of Voit. The specimens were collected by Dr Greville himself; 
thus he ifl the discoverer of the plant in Britain, having gathered it fully 
thirty years before the late Colonel Madden met with it near Waterford 



a Ireland, aa recorded in the Society's Transaclioni . 
following are the known British stations for this iuobb : — 

1. Ben Voirlich, 1823. Dr Greville. 

2. Near Woterford, Ireland. 1852. Colonel Madden. 

3. Hart Fell, near Moffat, 185S. Dr William Nichol. 

4. Hclvellyn, 18S9. Mr John NowelL 

5. Ben Lawers, 1860. Mr William BelL 
Afnium ttellare, Hedw. 

On the Ochils, near Bridge of Earn. August 1863. J. S. 
Qrijumia leucophiva, Grev. 

fiocia between Kinghorn and Pettycar. June 1363. J. S. 
8chistidiv,m marillimam, B. ct S. 

Rocks between Kinghorn and Pettycur. June 1863. J. S. 
Didymodon rccurvifoliut, Tayl, 

Ben Voirlich. 1863. Mr M'Kuilay. 
Dieranum circinatum , Wils. 

Ben Voirlich. 1863. MrM'Kiuluy. 
Olup/iomilrium Daviesii, Schwteg. 

Bowling Glen. May 1803. Mr Qalt. 
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In a letter which I lately repeived from Mr John RobertsoTi, GlaBgow. 
he Bays ; — " I hare been to GIbd Turret and Ben Choczie, and the follow- 
ing are some of the few rarities I collected. A Bolitarj tuftof Tortilla 
tortaota in fruit, on Ben Chonzie ; Bryam rottv-m, but not with capsules. 
In a fruiting state I found Oligotrichum htnynicum. Tetrapjodon 
mnioides, Splachnvnt ainpiiUaaam, S. iplucrieum, Enealypta ciliata, 
Clitnaciiim dendroidu, &c." 

Mr Sadler exhibited Bpeciraeni of Trichomanes radkani which he had 
receiTed from Mr Walter Gait, Glasgow, accompanied by the foliowing 
note, dated 26th August 1863 :— " I enclose you fronds of Trichomanea 
radicans, collected by Mr George S, Combe in the Island of Arnin, Firth 
of Clyde. It occurs in two separate pntches, one of which is about 3 
feet square, seemingly a natural habitat." 



Thursday, lOth December 1863. — Professor Balfocb, President, 
in the Chair. 
A letter was read from Major Cowell, conveying the thants ofH.R.H, 
Prince Alfred for his election as an Honorary Fellow of the Society. 

I. Notice of the Occurrence o/Polj-podium calcareum, near Aberdeen. 
By Mr James Robektson. 

Mr Robertson states that he had discovered this plant in August 1862, 
growing in the debris of a limestone quarry in Scotston Moor, near Aber- 
deen, along with P. Dryopteris. He was disposed to look upon the plant 
nabeingwildin thatlocality. Professor Dickie, however, believes that it 
has been introdaced, and he has learned that a gentleman's gardener in the 
neighbonrhood was in the habit of planting ferns in waste places. Speci- 
mens of the plant were exbibited from the Scotston station. 



In compliance with Professor Balfour's request, I send a brief aeoount 
of tho vegetation of the Clift's of Kilkee, and its neighbourhood, which 
I visited last summer, in company with Professor ami Mrs Harvey, and 
an old friend, Mr Snell, with my daughter. During our stay, we visited 
Loophead, at the mouth of the t^hunnon, and an intermediate portion of 
tbe cliffs, on wliich Baltard Castle is situated. Five days were spent at 
Kilkee, one at Baltard Castle, and one at Loophead. The vegetation at 
the three places was so perfectly identical, as to lead ua to the conclusion, 
that the same geological strucfuro prevailed throughout, consisting of 
hard grits, shales, &c., arondusion which was confirmed by a subsequent 
visit to Mr Jnkee of Dublin. 

Eilkee is situated on the west coast of Ireland, exposed to the tide 
force of 2000 miles of unbroken sens, — the waves of whicli roll iu with 
such poner, as to furnish abundant food to periwinkles, located on rocks 
300 feet above high water-mark, and to supply the wants of marine plants 
which cover the siimmits of cliffs, varying in height from 150 to 400 feet. 
That physiological law by which plants, under adverse circumstances, 
produce their flower and i'ruit, if^ they can do nothing else, ia here 
strikingly exemplified. Looking at the stunted character of the vegeta- 
tion, one might imagine oneself in a high alpine region — many species 
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not attaming mors tbaii a tenth or twelRh of tbeir uaual size. Thus we 
find here a number of plants, simulating the appearance of tlio inhabitants 
of aipine regiona — e. g.,A»Ur Tripolium, in full flower, from half an inch 
to an inch iind a half in height ; and cquallj stunted, not Btarved, foTms 
QiSa/inolusYalerandi,Eiiphraiia o^cinatii,J/isionemontana,Eri/thnEa 
Geniawriwm, Ranuncwltia Flammitla, &c. The higher portions of the 
oliffs are cu^ioned by continuous tufts of the common thrift, Ar^neria 
marUima, which, when in full flower, must be exceedingly beautiful. 
The lower grounds are <ia,TpBlei b^ Amzgallig tenella. Ranunculus Flam- 
fnula, Hydroeotyh valgarii, &c., whilst the hill sides are dotted with 
generally solitary plants of Erythrma Centaurium, the broad-leared 
variety ; the little ridges towards the sea are lined with Glaux mari- 
tima, the drier spots being covered with Radiala Millegrwna, &c. 
The folbwing is a list of bU the plants which were seen, in flower ; — 
RanwMulwi Flammula,Ya great abundance in wet places, towards 
the lower portion of the cliffs, in company with Anagalla tenella, Jun- 
Ciu bu/bnius, &c, ; Silene maritima, Spergvilaria rid>ra, var. manna; 
Radiola Mulegrana, on little elevated Tidges; Polygala vulgaris, Po- 
tentilla Tomtentilla, P. anierina. Sedum aiiglicwm, the great ornament 
of exposed and bare roc^s here and in many other parts of Ireland, 
from the beauty of its flower and the rich decaying tints of its foliage ; 
Aster TripoUittn, many specimens in full flower, not an inch in height ; 
~Bellis perenais, Ackill<ea Millefolium, Senecio Jacobwa, C'arduvt pra- 
tenti»,LeontQdon a\ttumnale,Callttna vulgaris, very sparingly; E. Tetra- 
lix, very sparingly ; JU$ione montana, Campanula rotundifolia, Olnux 
maritima, coating the seaward face of the high ridges ; Anagallis tenella, 
eTerytrhere in moist places ; So/molu» Valerandi, Euphrasia ojiciaalts, 
rarely exceeding half an inch in height ; Erythr<Ea Centaurium, Thymut 
jSerpyBttm, J. rmeria moriiima cushioning the whole of the upper surface of 
the cliffs ; Plantago maritima, P. Coronoput, Juncus biifoHiut, Luzula 
eampestrit, Carex jlava, Aira earyoph^llea, witheied; Melica carulea, 
yety sparingly. The paucity of grasses was remarkable. 



In a letter to Dr Greville, Professor Harvey says : — 
" In a summer eicursion to Kilkee, last July, m company with N. B. 
Ward, we found what I take to be the true Fuciik dietichus of Linnseus. 
I have no authentic specimen of the Arctic plant, nor have I seen one, 
but the specimens exactly agree with the description of authors, as well 
as with the figures, though none of the latter do this plant justice. I 
endose specimens for your herbarium. Unfortunately we were rather late 
in the season, and the fruit had mostly dropped off, leaving truncated 
branohes. Some, however, were in fruit I suppose it is in perfection 
either in winter or spring, and 1 mean, if 1 can manage it, to visit the 
itation next Easter. 

" It grows on a, remarkable rock facing the sea, near low water mark, 
but rising much above low water level — that is to say, the roclc ia at the 
outer edge of a long reef, but rises above the reef level. The fucus grows 
in patches on little ledges of the perpendlcnlar side of the rock, along 
with Oigartitia matnillosa, &c. It has ijuite a peculiar aspect when 
growing. The stipes or base of stem is thick and rigid, and stands erect, 
while the fronds are just sufficiently limber to bend over, but not to lio 
kj&t, an that the patch looks like a miniature f^(i^%cil%«e,'^m%^''i&^^^%-' 
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In the University Herbarium (which now containe Dr GreTille's _ ^ 
there are specimonB of Piiciit distuliui from Faroe, aent by Professor 
Hornemann, and from Newfoundland, sent by Bory in 1831, which appear 
to coneepoud with the Irish apecimens. 



In October last, Mr J. T. Boswell Synie, wrote to me in the following 
terma : — " Willyoii be so kind as to look in your herbarium under Aliine 
rabdla, to see if yon have got specimens of Saifina nivalis, Lindbl. 
Under this name, I have this plant with the following label from the 
Edinburgh Botanical Society, ' Alsiae rubella. Hen Lawers, Perthshire, 
Aug. 25, 1847. Dr Balfour.' I have come to the geoua Sagina for 
the new edition of English Botany, and I feel great doubts as to whether 
or not I should include S, tiivalii, Babin^n mentiooed it in the third 
edition of his Manual, but omitted it irom the fourth and fifth." On esa- 
mining the plants in my herbarium and my duplicates, I found that three 
specimens of Sagina niraUs were fastened down on a sheet along with 
specimens of Aleiae ntbdla. Tho specimens of the former were pot 
together and qoite distinct from the latter, implying that I had looked 
upon them as peculiar. 1'hey are marked ' Ben Lawers, 1647,' and they 
were gathered by me on the SBth August. There were only a few pupils 
with me, viz., Mr Charles Murchiaon, Mr F. J. I»ory, Mr Gilby, Mr 
Hcwitson, Mr Hugh Balfour. Among my duplicates I could only detect 
two specimens remaining, one of which I sent to Professor Babington. 
I have no doubt that there are others which have been distributed, as a 
number of duplicates were contributed by me to the Society. Id my 
notes of the excursion, I refer to our getting Alsine rabella, and from 
the indication given, I think that I know tho particular locality, 
fiahington refers to the plant as having been gathered on Glassmeal, by 
Mr Backhouse; and Hooker and Amott, in the eighth edition of their 
" British Flora," mention Sagina nivalit as found in the Isle of Skye 
and Clova. They say that the plant is distinguished from S. tubttlata, 
by being almost quite glabrous. It is possible that their plant may be S. 
Baxatilis, The genera Al^sine nnJ Sagina are very nearly allied. The 
chief characters are derived from the styles and valves of the capsule, 
which in Alsine are usually three, while in Sagina they are four or five. 
In Alsine rubella the sepals are distinctly 3-nerved, whereas in 
Sagina niealig they are obscurely 1-nerved. By this character the 
pl^ts can be easily separated. 

I now show the original specimens gathered by mo on Ben Lawers on 
25th August 1847. 

The following are the characters of the plant as given by Fries : — 
Sagina nivalit, Lindbl. Caulibua cKSpitosia, foliis subulatis mucronatis 
glahris, peduncnlis breyihiia strictis, aepalis quinque ovatia obtusis mem- 
branaeeo- margin atii petala Integra vix ffiquantibus. Lindbl. " But, Not.," 
1846, p. 66 ; Fries, " Summa Veg, Scand.," 156 ; Fries, " Nov. Mant." 
iii. 31 ; Sagina intermedia, Ledebonr " Flora RoBsica," i. S39 ; Spergula 
ioginoides, /i. nivalin, Lindbl. in " Phys. Sallsk. Tidskr.," 1838, p. 128 ; 
Arenaria Kespitosa, " FL Dan.," I. 2289. 

The plant is found in moist places of the Dovrefeld. Gathered by 
Lindblom atSprenbacken in Kundshij, above Kongsvold, and atDrivelveu. 
It i* B perennial, and flower* in August and September. """" "' 



wing J 
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of this plajit stattiB tliut it bears tlic fame relation to Sagina aaxatUii, 
that Flaffina stricta bears to S. procumbeni. The species eshibits two 
forms, one congested and erect, lie other lai, with elongated procumbflot 
stalks. The petals are entire, while in Sagina saxatilia they ore slightly 
einarginate. 

Biibington states that he hae specimens from Fries in his Herb. Norm, 
(sii. '(1) gathered by Blytt in the Dovrefeld in Norway. He also says ; 
" It is la be remarked tbot Biytt finds it in Norway, Feazl has it from the 
eitreme north-east of Siberia, and Flora, Daniea firom Greenland." 

V. Remarks on MoncecloMi Spiket of Maize. By Mr John Scott. 
(This paper will appear in neit nnmber of the JournaL) 



VL On the Ov,ltivation of the Qjiinifavas Cinchona in British Sikkim. 
By Or Thomas Andebson, Snperintendent of the Botanic Garden, 
Calcutta. 

The cultivation of Cinchona at Darjeeling, has been carried on snccess- 
fullv. The following is a return of the Cinchona plant in the noreeries 
at that place, on the 15th June 18C3 ;— 

L'fnc/tona iucdrubra, 1024 

O. Cali»aya, 53 

0. o_^nalii, 573 

C.mierwntha, 695 

C. pahudiaiui, 227S 

Total, 4630 

The cultiTation of Cinchona at Darjeeling was attended with very 
great difficulties at first ; but these hare now been overcome, and there ia 
every reason to believe that the plantation will be successful. 

In the commenceoient of June 1363, 1 supplied Dr Simpson, the Euro- 
pean Civil surgeon uf Darjeeling, with about twolbs. of fresh leaves of each 
of the following species : C. aucctrabra, O. officinalis, and t-'. micrantha. 
Decoctions prepared with water slightly acidulated with aalphuric acid, 
B Tery bitter, and three patients suffering from well-raacked inter- 



F mittent fever wore cured by the administration of these preporatio. 

I llone. Towards the end of Jane Dr Simpson and I endeavoured to ex- 

I amine chemically the nature of the leaves of Cinchona luccirubra, and 

I detected quinine in them. 

[ Vll. On th^ Cultimttion of Tea. in India. By William Jambsoh, Esq., 
Surgeon- Major, Superintendent of the Botanic Garden, Saharanpore. 
In a former oommunicatiun I estimated the quantity of waste and other 
\ lands fitted for cultivation with Tea, throughout the Kohistan of the 
* North- Western Provinces, and Punjab, and Dhoona, and showed that by 
■ them the enormous quantity of 385,000,000 lbs. might be thcro raised. 
But in this estimate I excluded the Kohistan of Huzarab and Rawul 
Pindee, of Cashmere, Jummoo, and the protected Seikh States, The fol- 
lowing estimate of the yield of the British territory is nearer the mark, 
, WBW SERIES. — yOL. XIX. NO. I. ]A.«D(ili.1 \B&4. 



1 full 'bearing, 100 lbs, per . 



KohiBtan uf Raivul Pisdee and 

Haiarab, 
Kangra Valley, 
Eazloo, . 
Munndee, &c. 
Protected Hill States. 
Jomnr Bawer, 
Dehra Dhoon, , 
Weatem Gorliwal 







20,000 


ii.000,000 




35,000 


3.500.000 






35,000 


3,500,000 






40,000 


4,000,000 






10,000 


1,000.000 






10,000 


1,000.000 






100,000 


10,000,000 






180.000 


18,000,000 






3,500,000 


350,000,000 






3,930,000 


393,000,000 



— a quantity nearly equal to the wholoexport trade of China, and with high 
cultivation the figures might easily he douhled, and thua not only allow 
an immense quantity for the conaumptian of the Indian conunonity, but 
at the same time afford a vast supply for export to other conntriea. 

In February last, at the request of the Lieutenant-Oovemor of the 
Punjab, I proceeded to the Kohistan of the Rawul Pindce Diatricta and 
Huzarah, there to establish the Tea plant, which has been most succeaa- 
liiUy done — the plants removed from the Eangra Plantations, and trans- 
planted at Seelah, now growing with vigour. 

It is no longer an experimental Tea cultivation in the North-Weatem 
Provinces, it having paased from experiment to fact. It has been proved 
by data which cannot be gaineaid, that the cultivation of the Tea can 
be profitably conducted ; that the Tea prepared is admirably fitted for 
the Home and Indian markets ; and that, if properly conducted and 
backed by capital, the undertaking presents a safe and profitable invest- 



VIII. 0ns, 



a P.O. 



1. The Box Tree {Bxi.rut sentpercirens).— ■Ibis tree, grown at Koolor, 
has been teated by Dr Alex. Hunter, at the Jlodras School of Arts, and 
the wood is found valuahle for engraving. 

In Mr M'Leod's arboretum at Dhurmaalla the tree grows well. The 
arboretum contains many introduced Himalayan trees of great interest, as 
well as many European fruit trees adapted to this hill station. It is, 
perhaps, the only collection of indigenous alpine trees in the Punjab, the 
nearest to it being that of Mr Berkeley at Kotghur. I hope the day is 
not far distant when the Punjab Agri -Horticultural Society will have a 
hill garden associated with it at one of the sanitaria of the province. 

The Himalayan box appears to be identical with the tree common all 
over South Europe, from Gibraltar to Constantinople, and extending into 
Persia, It is found chiefly in valleys at an elevation of 3000 to 6000 feet. 
I have met with it from Mount Tila, near Jhelum, to Wangtu bridge on 
the Sutlej. It is variable in size, being generally 7 to 8 feet high, and 
the stem only a few inches thick, but attaining sometimes a height of Id 
to 17 feet, oa at Mannikam in Kullu, and a girth of 22 inches as a maxi- 
mum. The wood of the smaller treea is often the beat for the turner and 
wood-engraver. It is made into little bones by the villagers for holding 
ghee, boner, snufT, iind tinder. At the medical stores in Sealkota it is 
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turned into pill-boxes, and it appears to be adapted for pluga, trenails, 
and wedges, The wood is very heavy, and does not float; it is liable to 
split in the hot weather, and should be Beasoned, and then stored under 

2. The Olive, Zaitoon, which has also been tested for wood- engraving 
at the Madras School of Arts, is another plant of the Mediterranean flora, 
which ranges from the coast of the Levant to the Himalaya. It varies a 
good deal in the shape of its leaves end in the amount of ieimginescence, 
hence the synonyms euspidata and ferruginea, but it does not appear to 
differ specifically from the Olea miropcea (Mount of Olives), the emblem 
of peace and plenty. The finest specimens I have seen are in the Kaghan 
and Peshawur Yalleys, where the fruit resembles that of rocky sites in 
Palestine or Gibraltar. The wood is much used for combs and beads — 
and is found to answer for the teeth of wheels at the Madhopore workshops. 

3. Urttca keteriyphyUa, a kind of Indian nettle, is plentiful in Simla, 
having followed man to the summit of Jako, attracted b^ moisture to an 
elevation unusual for any member of the family. It is found within the 
stations of Dalhonsie and DharmsaUa, and at many intermediate points. 
The quantity is surprising wherever the soil has become nitrogenous by 
the encamping of cattle. The growth at this season (iTuly) also is luxuriant 
in shady ravines near houses, where there is abundance of black mould \ 
but the sting being virulent, the plants are habitually cut down afl a 
nuisance, both by private persons and municipal committees. 

There are other plants of the nettle tribe, particularly the Boihraeria 
aalicifolia, " siharu," used for making ropes (to which attention Las been 
directed by Br Jameson) ; this plant does not sting, and is abundant at 
low elevations. The produce of thia might be turned to good account, 
tiiongh not yet recognised as merchantable fibre. 
1 4. Oultivation of Bamboo. — Mr M'Leod, Financial Commissioner in the 
Punjab, writes thus to the Commissioners of Umballa and Jullundhur : — 

''As it is desired to extend the growth of the bamboo as widely as 
possible throughout the Punjab, and some of the districts of your division 
possess them in greater or less abundance, I have to request that you wiU 
ascertain whether any of the four following varieties have borne seed 
during the present year, and inform me of the result of your inqniriea. 

1. The hollow Ba:nboo of the plains. 

2, Solid Bamboo of the lower hills, of which spear handles and clubs 
are usually made. 

3, The Nirgali or small Bamboo of the hiUs, growing at elevations 
from 5 to 8000 feet. 

4. The Garoo, or still smaller hill Bamboo, growing at higher eleva- 
I tiona, probably up to 12,000 feet. 

" It would be interesting also to ascertain, if possible, from the people, 

i the intervals which lapse between the seasons of flowering of the several 

varieties. A point on which the more observant might readily furnish 

information, as, after flowering and yielding seed, the entire tract of 

bamboo which has seeded, simultaneously dries up and perishes, fresh 

. plantations springing up from the seeds which have been scattered by 

} flie old stock. 



IX. Di Alex. Hunter, Secretary of the Agri-Hortieultural Society of 
Madras, transmitted reports as to the cultivation of Peruvian cotton at 
Chingleput by Dr Shortt, and in the Kistna District by Mr E. B. Foord. 
Both reports are satisfactory. The following is a statement which he also 
transmitted : — 



Proceedings 0/ Societies. 



Statement thomng the Quonifty of Cotton carried on tke Madrat 
Railmay in tke Tear$ 1861-62 up to June 1863. 
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Dr Himter also reports that the Americao Saw Gin for cleaning cotton 
htu ieBD introduoed with great locceeB. 
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X. Extract of Letter from William Jameson, Esq., Surgeon-Major, 

SaharuDpore, to Professor Balfoitr, July 9, 1803. 
I send tVFO small packets of seeds. 

1. SeedsoftheFolelor Pbulwah (Bas«ia /wfyra^ea) which is now just 
ripening here. From the seeds of this tree a kind of butter is eitracted 
which ia yalnable in rhcninatiam. It is used in lainps, and as it gives a 
fine inodorous light, it ia prized for night-lights. The tree grows to a 
height of from 30 to 40 feet, flowers in Octoher, and ripens its seeds in 
JdIj^. It was supposed to be confined to Eastern Kumaon and Nepal, 
bnt this is a mjetako, as it ia common at Bhimtul, where I have an eiten- 
live tea plantation. Bhimtal is ten miles from the plains and twelve 
from the Sanatariom at Nynee Tal. The Folel or Phulwah ia met with 
^wing at altitudes of from 4000 to 4500 feet. It will do well therefore 
in yonr green-houses, bnt it is not sufficiently bardy to withstand your 
winters. Where it is met with snow fails annually, but only remaina a 
short time on the ground. 

2. Seeds of Bamboo (Batnbtisa arandinacea), which flowered this year 
in the garden at i^aharunpore. Other plants of Bonilioo also flowered loet 
year. As the flowering of the Bamboo rarely occurs in our gardens, and 
as the seeds appear to be good, a small supply may be useful to you. 

I also enclose a few seeds of Eremostachyt s^vperha, which may be a 
noTelty. It flowers in April, and is met with in hot, low localities, as 
at the Chowki, in the Mohnr Pass, in the Sevalik range, and at Jewalah 
Moki in the Kohiatan of the Punjab. 

The museum building in the Saharunpore garden is now progressing 
rapidly, and I trust to see it finished about the end of the season. When 
filled with specimens, it will, I trust, be one of the most interesting collec- 
tions in India. I am collecting botanical specimens useful in the arts and 
Bcienoes from all parts of India, and as soon as the collection is sufficiently 
extensiTe a catalogue will be printed. 

Two great exhibitions of arts and manufactures are to take place in 
India, — one at Lahore in November and December 1863, and the other 
at Calcutta in January 1864. In these we have a move in the right 
direction, as, under one roof, all the raw products and the articles manu- 
factured in the respective countries will be brought together, and the 
wants and requirements of each district ascertained ; at the same time 
will be shown what each con give in return, and send respectively into 
fhe market. 

To open up the conntry, railways are rapidly extending ; but amongst 
the engineers the cry is — We have no sleepers. Over hundreds of mfles 
jn the Himalayas the Cheer {Pinue longtfolia) is met with in millions, 
forming trees from 10 to 18 feet in girth four feet from the ground, and in 
I height varying irom SO to 120 feet. These noble trees are every where, 
\ I might say, met with in the mountains at altitudes from 3000 to 6000 
I feet — occurring in two varieties, — one with the wood white and twisted, 
\ and easily acted on by the weather, and thus useless in architecture or 
for railway sleepers ; the other, generally met with on the northern 
dopes of mountains at altitudes of from 5000 to 6000 feet, has reddisb- 
white timber, close-grained and h^hly resinous. This timber, of which 
millions occur in the Himalayas, ia admirably fitted for architectural pur- 
poses, and if kyanised or creozotised would also make first-rate sleepers 
for railways. Nothing, however, has been done, and the cry of the 
engineers is, — We cannot get on with our wori, because the trees met 
with in the country yielding timber, fitted foi sW^ta, Kta 'aaii.^^. 'X.u 
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remove this impression, so far as the North- West ProTiaces i 
uemed, I am doing mj endeavour, and ere long I truat to « 
called difficulty to the rapid progress of rsilnrajs overcome. \\ nen onoe 
the railways are finished, Govemtneiit, particularly that of the Punjab, 
will, through time, find difficulty in feeiiing the engines, unless every 
where measures be taken to plant the finest tracts which are now being 
felled. In the Punjab, only two short lines are open, — one at iMoultan, 
the other between Amritzur and Lahore. — and, with this small drain, 
firewood has risen 150 per cent in value. Timber has from time immemo- 
rial been felled in the most reckless manner; and only now are the forests 
beginning to receive the attention that they deserve. Madras and Bom- 
bay have for a time been doing eonething ; but as vet no regular plan 
has been pursued in the North- West Provinces. Numbers of parties 
were allowed to fell timber, and did so recklessly ; so much so that first- 
class timber of Sal (Skorea robusta) — a timber admirably fitted for rail- 
way purposes — had, in many of the fine forests at the base of the Hima- 
layas, become scarce, and hence the outcry of the engineers. But there 
are many other timber trees, admirably fitted for railway pnTposes, 
which, through sheer ignorance, have been passed over, such as the Sar 
(Pentaptera tomentosa), Backha {Anogeiss^ia Znft/b^iua), Dhowlah {Lager- 
streemia parviflora), Huldou {N'aucka eordifolia), &c. In the Kohistan 
of the North- West Provinces and Punjab there is no chance of coal being 
found, the formation being altogether wanting. 

I have now established the Cinchona plant in two localities in the 
Himalayas, in Gurhwal, and the west of Mussonree, at altitudes of from 
4800 to 6000 feet. The following species have thus been introduced : — 
Cinckoaa CondamiMa, C, iuccirubra, C, pervviana, C. nitida, and C 



XI. Mr M'Nab's Report on Planis in Flovier in the Botanic Garden. 

To give some idea of the mildness of the present season, I beg to lay 
before the Society dried specimens of 220 species of plants in flower, 
collected from the open air in the Royal Botanic Garden since the let 
day of December ; the largest proportion being the summer and autumn 
annual and perennial plants, the others chiefly composed of trees, shrubs, 
and spring flowering plan' "■■'■■'■ 



Annual plants (i 

Perennial plants, do. 

Trees and shrubs, 

Fema, 

Spring flowering plants. 



the following proportion 
and autumn). 



The 220 species a 
proportions : — 

Banunculaceai, 

Berber idaceie 

Fumariaces, 

Cruciferaj, 

Resedacoffi, 

Violacese, 

Folygalaces. 
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r 50 natural orders in the following 



Caryophyiloces 

Hypericaceie, 

Geraniacem, 

Rutacofe, 

HhamnaceiB, 

Leguminoste, 

Rosacete, 



'k 
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SCIENTIFIC INTELLIGENCE. 



The Progress of Tea Cultivation in Northern India. — Ah the Russian 
war gave an immense impetus to the growth of flbious and oil-gifing 
planU by the natives on the plains of Northern India, eo the mutiny has 
been followed by a still more remarkablo extension of the cultivation of 
tea, by Eugliali settlers and native landowners, along the belt of the 
Himalayas, between the altitudes of 2000 and 501X1 feet for 1500 nules 
from Suddya io Peshawur. Official reports enable us to learn exactly 
the extent of that development up to so recent a period as May 1863. To 
ascertain the number of planters, extent of grants, and amount of produce 
at the cIo£e of the present year, we may add one-half to all the figures we 
are about to give. A glance at the " Calcutta Gazette'' will show the 
enormous estent of tea land advertised as applied for by capitalists in 
Aasam. Our share-list, which does not represent private owners, almost 
every week contains the name of a new tea company. There are several 
jomig plantations, which annually double their produce ; and Dr Jame- 
son's reports of the Western Himalayan Gardens abound in remarks, to 
the effect that the out-turn of tea a short time hence will be immensely 
increased. To the capitalist, the recommendation of a tea plantation is 
the annually increasing returns it gives from the third to the seventh 
year, when the plant attains perfection. Nine-tenths of the gardens now 
in existence are not four years old. 

We shall begin our survey at the border line which separates China 
fh>m Afisam, and proceed westward. Chinese tradition points to India 
as the original home of the tea plant ; and the connection between the 
two ooantries was so intimate, as proved by Buddhism, that we accept 
the fact on which the tradition is based. We had hardly obtained pos- 
session of Assam, when in 1825 Mr Bruce, still an uncovenanted officer 
at Tezpore, discovered the indigenous tea^plant. For some time Oovern- 
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menl nursed tie experiment of cultiTation. till in 1S39 their gardens 
became the property of the long mismanaged but now most proiperous 
Assam Ten Company, Two years after this a few plants, grown from 
Cliina seed, were introduced from Eumaon into Darjeeliug, but no ten 
was made there till 1646, when an Assam planter visited the bright spot. 
No plantation woa formed till I85G at Kursiong. In 1S55 a common 
labourer disnovered the indigenous plant in the Cachar Talley, and thus 
gradnally was begun that cultivation in the three great tea districts of 
Bengal proper, to which Lord Canning's land policy gave suoh an im- 
petus and stability in 1861, While in the plains, the eepoys strove to 
wrest from us our empire ; on the hills white settlers were laying the 
foundation of a trade which will yet enrich the land \ missionaries were 
building new stations ; en^neers were surveying Central Asia ; and 
political officers were upholding our honour in the midst of Mussulman 
fanatics, who clamoured to be led to victory over the infidel 

In the entire province of Assam there were in May last 246 tea estates . 
of which 76 belonged to companies, and 170 to private owners. Of these 
96 had been acquired during the year. The area of the whole was 
122,770 acres, of which 20,144 were under cultivation, or an increase of 
4144 during the year. These acres yielded 2,150,068 lbs., or 3.^8,979 lbs. 
more than in the previous year ; taking each poond at Is. 9d., the whole 
produce may be estimated at L. 190,000. Allowing for long indifference 
to the plant, this may be considered the result of ten years' labour since 
the Assam Company revived. But in the sis years since 1856 no less 
than 177 grants of land, covering 558,078 acres, had been applied for in 
Caohar, or almost every available foot of tea land in that rich valley. On 
78 of these grants containing 146,218 acres, 17i594 acres were cultivated, 
and of these 9426 had been cleared during last year. The tea mannfac- 
tared, with seed sold, is estimated at L.47,614, and in the current year 
the value will be double. In sii years planters here drew from the treasury 
of adistrict previously nninhabited no less than L. 173,058. Wheretbere 
was hardly a human being before, there are now 150 English planters, 
employing 15,317 coolies, and the number is increasing every month. At 
Darjeeling there was last year 12,366 acres cleared, of which 9102 were 
cultivated by 7447 coolies. The out-turn was 40,446 lbs, of tea and 3280 
of coffee ; and the official estimate for this year ia three times this amount 
of tea, which is likely to drive coffee out of cultivation altogether, as it 
has done at Uasareebaugh in South Bengal, of which we can give no 
statistics. Tea cultivation is said to have been successfully attempted on 
the Kymore hills of Shahabad. 

As Bhotan intervenes between the tea districts of Assam and Darjeel- 
ing, so Nepaul absorbs a large extent uf the tea-bearing area, Starting 
from the Kali river on its western border, we are at once in the great tea 
tract of the North- Western and Punjab Provinces, which covers 35,000 

Xare miles away to the Hnzara hills, into which, near Peshawur, the 
nt has just been introduced. Dr Jameson estimates the produce of 
this tract, when in full bearing, on the moderate scale of 100 lbs. per 
acre, at 93 mill i nn a of lbs, or the whole quantity now exported by China. 
Going still westward, in Knmaon there are 11 plantations, of which two 
belong to Crovemment ; in East Gurwhal 5. and in Debra Duon 21, of 
which one belongs to Government and eight to Hindoos. Thus, in the 
North- Western Provinces there are 38,.15Q acres of tea grants, of which 
4596 were under cultivation by 3080 labourers, and produced 33,960 lbs. 
last year. Passing on westward by the hill road from Dehra and Mus- 
soorie, we enter the Panjab, where there are 9518 acres of tea planta- 
iioaahalA "by 23 owners or companies, of whom five are Sikhs and 
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Ooreminent : 5 are in tlie Simla district, 3 in tlie Eoolno and S in the 
Mundee territories, and 14 in the Katigra Talley. Government is intro- 
ducing tlie coltiratioQ into the Hnzara hills, and has given notice that it 
will sell in fee-simple its Holta plantation, as well as, probably, the four 
North-western gardens, to the bigheat bidder. The experiment in the 
Punjab dates from 1851, the year of the Great Enhibition. We shall 
eombine all these figures into one conipa,rative table : — 
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The three great tea districts vary in several particulars. Labour has 
' to be imported into Bengal ; it aboiindB in the North- Western and Pun- 
jab Provinces. On the other hand, Bengal enjoys clieap and easy transit, 
while in the last two tliis is the chief obstruction, which the railways will do 
much to remove. The tea of Assam and Cacbar ia from indigenous seed, 
and is stronger than, if not so fine as, that of the other provinces which 
use China seed. It is preferred by the home dealers to miz with inferior 
China lea. It will be observed, that in Bengal about two and a-holf 
millions of lbs. were produced last year. From all these circumstancea 
the Bengal tea is chiefly exported, while that of the Western Himalayas 
is consumed on the spot. The tea districts of the Eastern and Central 
Himalayas are lung likely to be in the bands of English prodncers alone, 
I while in the Punjab Himalayas, where the hill peasants are so enterpris- 
I ing, the cultivation promises to be condacted on the China method, in 
nnall patches by every village, and sold to brokers for manufacture. The 
eagerness of all castes and classes of our native subjects for tea is well 
known, and the coarser the flavour the I>etter they consider it. At pre- 
sent tea is sold at a rupee a pound. When it becomes a shilling and even. 
sixpence for the coarsest kinds, what a «ade NsiW atwa\ ^a.\-BSvj.'«-i5ia 
ssyf SEHiES. — VOL. iix. NO. \, — jA.siiK.ft.x \ft6^. ■*■ 
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its hundred ond fifty, and Central Aaio with its fifty, millions, will then 
be the tnur&et. And it' the Western Uinmlayas Hlone, from the Kali 
river to Peshatmr, can jield 393 millions of lbs., what will not the Eastern 
half, with all Assam, Sjlhet, Tijjperab, and Munipore. produce ? Nay, 
without extravagance, we may assert that the whole of the hills between 
Buddja and the Yangtse-kiang, the Chittogone; and Burmese hills, and the 
Yama range to the valley of the Irrawaddyon the east, andNegraiion the 
Houth-weal, are tea-bearing tracts, within easyreachol'theBay of Bengal. 

In IS63 the import of tea into Great Britain amounted to 11 4^ millionBof 
lbs., or an increase of more than 25 millions over 1860. Of the 96^ milliont 
imported in ISOI , China sent 92,145,365, Japan 1,348,911, and India, Sin- 
gapore, and Ceylon 1,983,785. But while the average price of the China 
and Japan tea was la. 5d. per lb., that of India was Is. &fd, or the highest 
on the list. Since then Mr Gladatone has reduced the duly by one-thild ; 
and who can estimate the increase of conNumption this will cause ? If, 
though new to the manufacture, Indian tea-jilanters can obtain nearly 
foiirpence a pound more for their tea than China, they ought, by careful 
preparation, and bj strict honesty on their own part and that of their 
London brokers, to make their tea itlll more eagerly sought after every 
year. The most cautious will admit that there is practically no limit to 
the future of the tea trade of Northern India.— .Friend of India, Sept. 
17, 1863. 

Tinder used in the Punjab. — Dr Cleghom stales that the tinder of the 
Hill shepherds, " Kaphi," is fiimished by the woolly tomenlum on the 
surface of a composite plant, Onosseris lomentosa, figured in Royle's 
"Illustrations" ti,e ChaptrUta gostvpina. The plant is found every where 
at 7000 or 8000 feet, and the Ku^hi taken to the plains. It is mentioned 
by Royle and Jameson that an inferior cloth is manufactured from the 
woolly down of the leaves. Other composite plants at high elevations are 
furnished with a someirhat similar downy substance. 

Sissoo Tree (Dalbergia Sisaoo). — Dr Hugh Cleghom writes from Simla, 
5th August 1863, to the Agri- Horticultural Society of the Punjab as fol- 
lows; — "I enclose a photograph of a Sissoo avenue at Mozuffurgurb, 
executed by William Coldstream, Esq., C.S. The picture shows the 
remarkable growth which the Sissoo attains under favourable circumxtanceB 
of BoLl and situation, and gives confidence in eitending the culture of a 
timber tree which is so much valued in the Punjab, The measurements 
of three of the largest specimens are as follow : — 

1. Girth 4 feet above ground, ..... 11 
Girth 11 feet above ground, ..... 95 
Height between 50 and 60 feet. 

Cubic contents from base to 11 feet above ground 

(approximate) 91 

2. Girth 4 feet above ground 11 7 

Girth 11 feet above ground, 11 4 

Ciibio cimtents from hose to 11 feet above ground 

(approximate), 114 

Both trees have an unbranched trunk for 11 feet, and then throw out 
two branches more than half the diameter of the trunk. On the road to 
Shereshah, li mile from Mozaffurgurh, is another Sissoo, girth four feet 
above ground 12 feet 3 inches. These trees were planted by MozufFer 
Khan, who built the town and made the garden in which Noa. 1 and 2 
are standing. The age is about seventy years." I send the above extract 
&om Mr Coldstream's letter accompanying the photograph, as the syste- 
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tiu colleotiira of observations Bhowing the rale of growth of different 
kinds of trees is needed in India. 

Botanic Garden, Calcutta. — Dr Anderson's Beport of the Royal 
Botanic Guldens Calcutta, during the paet official year, appears in the 
Cakutta Gazette. The planting out of the groups of natural orders waa 
domraenced last rainy season. Two Epeciinens of all the species of a con- 
siderable number of orders were placed in their proper sites. The 
botanical name and native countrj of the plant, painted on a, large 
line label screwed down on an iron rod of about two feet high, were placed 
near the best deTclo{ied specimen of each species. 2500 seedlings of 
mahogany were roared for planting along the portion of the Ganges and 
Darjeeling Road between Titaljah and the foot of the Himalayas. Three 
hundred seedlings of Polyalthia longifolia were prepared for forming an 
avenue along the Circnlar Road in Calcutta. Six hnndred and eighty 
plants of Diotpyron embryopterU were supplied for planting along the 
Duiks of the Circular Canal. Of the fifteen Wardian cases, each with 
160 Cinchona plants obtained from Ootacamund, four were sent to Dr 
Jameson at Sahatunpore, and eleven were obtained by private individuals 
for Bitperiniental cultivation on tea estates Pour hundred and twenty 
plants were added to the atock in tlie Darjeeling Nursery. Planters ehoald 
remember that the only time the introduction can be attempted with any 
hope of success, is from 15th November to 15th February. The tedious 
duty of arranging the Herbariom, commenced by Dr Thomson in 1856, 
is about half completed ; and, as two European botanists have been 
appointed for the work, it will be finished in four years. Dr Thomson's 
botanical library was purchased for the gardens for L.300. 



LfUer^rom Mr Robbbt Bbown, Botanuit and Collector to the Bi-itish 
(hlwmbia Association of Edinbtirgk, dated Victoiia, VaMcov-vei-'B 
Island, July 24, 1863.— When I had last the honour of communicating 
with you, I was about to sail for Albemi. After being delayed for 
severj days both in Victoria and Barclay Sound, I arrived there on 
the 28th May, and received a very warm reception ftom the little 
community, and excellent accommodation in a large house belonging 
to Messrs Anderson and Company. On the 3d June I started in a little 
schooner, the Codfish, monned by two men, bound on a trading expedi- 
tion with the Indians along the coast, and which I considered a good 
opportunity of visiting various places which otherwise I would have 
no opportunity of botanising over. We cruised cautiously along the 
coast, visiting and trading with the savages ; while I pursued my re- 
searches on shore for nearly a fortnight. In this way we visited or 
traded with members of the Opischesats, Sheaats, Ouohleclous-ets, Oh-i- 
ats, Uclul-u-ets, Toquats, Clay-o-quots, Ah-oos-ata, Mam-ons-atfl, Kel- 
simats, Aah-quots, N uchlachlets, Eh-ut-usets, Kaioquota — all little tribes, 
mutually hating, and frequently at war with each other. But the most 
famous tribe and locality which 1 visited was the Nootkas, in Nootka 
Sound — a tribe which had been traded with by no whito man since the 
murder of Captain Sta last January. I was particularly aoaioua to visit 
Nootka, OS this was the locality visited by Cook, La Perouae, Mearas, 
Vancouver, and also Itfenzies, who collected here the few plants he had 
from this part. Though it is not my intention to describe particularly 
the botany of the localities I visited, as the absence of hooTta Mvi. s^y 
mens for referenoe must make an aoeouTvt, laos^ ua^'ricA BsA'Mis.Ki'«»a»- 
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I may mention that 1 obtained Pinua ponderos/x, Rubus nutknnii>, 
C^ipreisti) nutkaUnsis, &c., all species interestiiig from Ihe locality, and 
worthy of the Beed being sent borne. As this account of my truTels must, 
tar TarioQfl reasima, be merely a very short outline, I cannot enlarge on 
Ihe various sishta and adventures I saw and mingled in on n journey 
which people ^ied to persuade ine was dangerous in the extreme, and 
which only a sense of my duty to the expedition led me to undertake. In 
every case the Indians treated us well, though thte might perhaps be due 
1o the close watch which was kept on them, and the precaution naed to 
avoid treachery. Circumstances have since shown that this was not un- 
□eceasary. We relurncd on the 20th June with all the Iclat of a succesB- 
ful expedition. The weather, however, during the whole of our trip, was 
Tery wet, tbe rain pouring Irom morning to night, for sometimeB a week 
at one Ktretcb. I landed, however, on every opportunity, going as far as 
the dense bush would allow me, and returning regularly every afternoon 
drenched to the ekin (tor the Indians had stolen my waterproof coat), with 
no place to dry my clothes, for a temporary fire was only lit in a grate on 
deck to cook our food (twice a day), and the rain soon extinguished it. In 
the littlo " pigean-hoDse," called a cabin, we had barely room to squat 
about, anrrounded by trading articles — blankets, beads, tobacco, brass wire, 
paint, ealieo, &c. ; and often, when turning into our " bunks" at night, 
we found that the rain had penetrated and soaked our beds. As you may 
well suppose, our paper got but an imperfect drying. On one occasion, 
in despair I hod to take it under my blanket at night. Of conrse, all 
these inconveniences were counterbalanced by many other pleasant occur- 
rences — such as seeing strange scenes, wild men, new places. On the 
whole, with all the anxieties and dangers we were surrouniled by, I do 
not know whether I would not have preferred it to an excursion in Swit- 
zerland or Clova — at all events, 1 do not regret it now, as it taught me, 
what no amount of boot-learning or teaching could ever train me to — 
namely, a familiarity with danger, and with the savage tribes through 
whose country I must travel solitary for a long time yet to come. I now 
understand the method of treating Indians, their customs, and the Chinook 
jargon — the ordinary language of communication with the whites — toler- 
ably well. I can now strike bargains, engage men, and travel alone 
without any assistance from the whites. I need scarcely tell you bow 
Taluable this proves to me in such a very rough roadless country, only 
peopled by a civilised population in a few plai;e8 in the vicinity of tho 
mines, i.c., and where nothing can be procured except at enormous 
prices. 

On the 24th June I started on another excursion to explore the botany 
of the interior lakes, hitherto almost unknown. As the sawmills at 
Albemi were stopped at that time to undergo some repairs, four men ac- 
companied me in my excursion. We proceeded up the Somass River to 
a lake, on the lower arm of which Anderson and Co. have eslablished 
a " logging camp." After exploring a small arm six miles long, and 
sleeping for a night among the moss, and having the dubious pleasure 
of hearing ■' the wolf's long howl from Unalaska's shore" (by the way, 
we were only a few days' sail from Unalaska), owing to a storm arising 
on the lake we were prevented from returning, as we had expected, to the 
backwoods camp. We returned at daybreak perfectly ravenous. That 
same mnrniug we started in a canoe, with an Indian guide (Quasson, third 
chief of the Opischesats), up a long arm of the lake, which no one knew 
the termination of. We paddled along all day, landing here and there 
along the wooded banks to cook our dinner, or to "prospect" on an 
ialaiid. I found s Thuja allied to Diiyct gigatitea ^Oraiqano, Balf.), 
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but, I thint, distinct ; and once I pioked the cones of Ahins grandit. and 
Terf like Pin\is rontorta, Dougl. I " blazed" the tree, and will 
return in the autumn t« it, if I do not find it elsewhere. Just 39 the sun 
was setting, we came to the termination of the lake, which I had uamed 
" Sproat's Lake," after the resident partner in the firm of Messrs Ander- 
>oiL and Co.j mj friend and countryman Gilbert Malcolm Sproat. It 
ii aboat 23 miles in length in its longest axis. Here we found a river 
flowing in. We ascended this in our canoe for a mile, when the navi- 

fation becoming difficult we camped, and enjoyed a sound sleep by a 
lazing Sre, notwithstanding the mosquito and various other pests, of 
wiiich, to those who have camped "sub Jove Jrigido" in North-Weat 
America, there requires no explanation. Next morning, after diacnssing 
our pork and biscuit, we took to the woods, ascending the banks of the 
river through a fine open valley, comparatively thinly covered with fine 
tirabei", and free of undergrowth — a great rarity for Vancouver'a woods. 
If the wood was clear of undergrowth, we found a pest which incommoded 
oa considerably — Panax horridum, well deserving its name, with its long 
waving stem, crowned with a pecten-like head of leaves, and a raceme of 
white flowers. In many places the ground was covered with snow 
a foot and a-half deep, through which some bulbous plants were pro- 
truding their Sowers. In the course of the day I made a very agree- 
able discovery in tho examination of what I thought the Abies Cana- 
denii'g of the Atlantic slops ; but which I found represented by a species 
which may be little known in England. It has only been recently de- 
Bcribed by my friend Dr Albert KeUogg, secretary of the Califomian 
Academy, in their Transactions, vol ii. p. 6, under the name of Abies 
Bridijei. Though I wiil take care to send you plenty of it later in the 
season, I subjoin a short description of it ; — 

Leaves — Evergreen, solitary, linear cuneiform obtuse, somewhat flat- 
tened, fleshy slightly, grooved above, ridged beneath, very minutely 
Hoabrous, serrate petiolate, somewhat two-ranked. C'onet — Numerous, 
iolitary, terminal, pendent, elliptic-ovoid, about twice the length of the 
leaves. Scales — About thirty or more obtong, roundish, concave, margin 
entire, thin, translucent, finely corrugate striate on the back ; base 
abrupt, Bubauricled, stoutly attached to the ligneous axis. BraeU — 
Three-lobed ciliate, villous {J in. long.) Seeds (including wing) scarcely 
less than the scale, wings oblong oblique, broader at the base, some- 
trhat suddenly narrowed above, obtuse, laterally warped or carinated, 
Beeds proper, ovate, light-brown or drab colour, uniformly marked by 
three minute ovate gl^inds on the side looking towards the base of the 
eone. A tree 60 to 100 feet in height, of dark verdure and graceful 
appearance. The branchlets are very villous, slender, and drooping. The 
timber is said to be firmer, finer, and straighter grained than the Cana- 
dian hemlock spruce, which it represents on the Pacific coast. It is certainly 
closely allied to A, Canadensif, but I believe, with Keljog, that it is dis- 
tinct. Even the Canadian woodsmen, who are very apt to Ibrget that simi- 
larity is not identity, and apply " old country" names to anything at all 
resembling what they are familiar with in Canada or Maine, recognise this. 
About three o'clock f.h. we called a halt to take counsel, afler having 
tracked along the banks for about twelve miles, the river dashing over 
rocks or flowing calmly over gravelly spit, through wooded meadows or 
high trap banks, bucked by snow-peaked hills, from which the melting 
anow was leaping down in cataracts, now hid among the dark pines, 
and again bounding over some ruck, until it fell in a sheet over the 
bank of the river. On starting, we had only taken, a. fe^M Vi\w3a\'a, ^t,- 
sting toSnd the rirer merely afrealiolftoiaftiBi!KraDSia.\"R,»v4.'Caa.'v"w* 
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could proceed only a shiirt way; bnt where tte river wpb as broad as 
wben we first ascended, it became prudent, as there waa no appearance of 
game, to hold a Burvey upon our proTisionB, when it was discovered, to 
our digmay, that we only had two biscuits ; so I ordered a retreat. 

We TPBched our camp jast before dark, very tired and very hungry, 
and sweetly did we that night enjoy oar bed of pine branches, prefaced 
by a most substantial supper of salt pork, hard biscuit, and tea — our pro- 
visions on all such journeys in this county. While cutting the branches 
for my bed, I found Taxus hrevifoUa (? Lindleyana Murr.), but without 
fruit. Our fire was of Abii» ifouglaaii. Abie* Mensietii was not un- 
common, random cut, but the commonest was the former; also Abiet 
Bridget and PiWs Slrobua, with Itulrng speetabilis, R. mttkanus and 
R. teucodemtii, with Ribes (two species). I did not see Ribei tanipii- 
neiitn, so common in our English shrubberieB, bnt it is excessively 
common on the southern part of the island, particularly the Indian Reserve 
at Victoria. I observed also Faceiniutn ovatum, and occasionally the 
Indian Salsul {Gitalt}^ria Shallon\ a very pretty shrub. Next morn- 
ing, looking about the neighbourhood, we re-entered our canoe, hallowed 
out of Cupresmis tmtkattnsi^ — the mats we sat upon being made of 
the ISier of the same tree, ropes of the same material, and occasionally 
QlThvjaplicata. This river I named after one ofourpartj, Mr Taylor, 
an Edinburgh man, who had formerly a«!ompanied me on my first journey 
on the island, when we were lost in the Nauaimo Mountains, wet and 
half starved, for two days. Some of the mountains round 1 dedicated to 
some of our Edinburgh friends, and which will afterwards appear, when 
I send home to the Geographical Society, when 1 have leisure £>r it in the 
winter, the chart of my journey. The Indians told us that it flowed out 
of a lake near Clay-o-quut9 Sound, and that the Clay-o-quots sometimes 
descend it. We reached the camp (logging) for supper, and slept among 
some hay that night sorely harassed by aphaniptera. Next day we 
started again in our canoe down the south arm of " Sproat's Lake, and 
landed three miles off in the wood. We now started off, each man with 
his blankets on his back, over an Indian trail. ARer travelliKg for about 
two miles through dark shady woods, over a tolerably good trail marked 
by knotted twigs, we were startled by the appearance of a man. It was 
Kan-ash, second chief of the Opischeeats. On learning from " Quasson" 
that I was " Hyass-ty-hee " (great chief), he was exceedingly friendly, 
but parted " uyon silei " (very sulky) because I would not give him an 
" as-pop " (gift) for nassing over his land, and for the future use of some 
supposed " chapatz ' (canoe) which was on the " Uyass-aw-ak" (the 
Great Lake), to which Quasson was conducting us. 

About two o'clock, the Great Central Lake, forty-five miles long, burst 
upon our view, the landing-places scattered round with bones of bears and 
deer, the remains of Indians who had formerly camped here. We found 
a canoe hid in the hush, but of such a miserable character as to be quite 
unfit for our purposes, only holding three at a time, and then rapidly fill- 
ing with water; so we were very unwillingly forced to abandon our pro- 
ject of ascending the lake to its head. We camped that night ne^ the 
lake, and returned neit day to the mouth of the 8omass River, where, 
after agood deal of trouble at the Opiachesat village, at onetime threaten- 
ing to be serious, I obtained a canoe, and swept down the river, and 
thence into the Albemi Canal, all safe and in sound health and appetite, 
after ouinovel journey. Suchisashort account ofone out of many Bunilar 
journeys. Ihave gone more into detail concerning it than some others 
equally interesting. But as I cannot enter into anything like particulars 
ling all mj trsvels, you may accejt tins a« a. c^unen. 
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better ; many a greot deal worse. Of course, on such ercuraions a bota- 
nist can only collect one, or at moat two Bpecimeiis of each plant lie meets 
with ; and frequently, so limited are hia means of eonreyaiice in an almoBt 
trackleBs country, he can only take such as he has not seen in other placee, 
noting, however, the occurrence of all others, in addition to all siicli 
observations as ordinary travellers niaie. So many mishaps como under 
one's precious load before it getB to a place of safety, that sometimes I 
bave been mortified to find, after a laborious eicorsion, the tangible re- 
sults, notwithstanding all my ears, coneisted only of a few blackened, 
indifferently dried specimens, I was preparing to cross the island by the 
Indian trail to Quallicom, and thence by Nauaimo and the valley of Cor- 
vitchen to Victoria, a distance of about 100 miles, when the rain began 
to fall in torrents, and so fell for ten days in a continuoui pour, until, 
losing all hope of being able to effect this journey for the present, I came 
down to Victoria in the Thames, where I arrived after twenty hours' 
steaming. 

I here take the opportunity of recording my thanks to Messrs Anderson 
and Co. for the great kindness and assistance they rendered me through 
Mr Gilbert M. Sproat, the resident partner, and without which it would 
have been utterly impossible to have undertaken anything at ail approach- 
ing to such a lengthened exploration. On my arrival in Victoria, 1 found 
that my visit to the Nootkoa had got noised abroad, and all the news- 
papers were anxious to have the first account. Hy request of his Ex- 
oellency the Governor, t called upon biin next day, when he was pleased 
to express great satisfaction at my safe return, and at the mode in 
which I had conducted the exploration. Among other favours, he offered 
me letters to the magistrates and district ofiicers in British Columbia. 
Governor Douglas, some peoj)le say, is about to resign ; and if so, his loss, 
I am sure, will be a deep blow to the success of the colony, for, notwith- 
standing many differences of opinion from interested or disappointed 
people, no man will ever be found with such a thorough knowledge of the 
wants of the country and all that concerns it. 

Finding many plants in flower round Victoria which I had not obtained 
elsewhere, I remained here until the above date, wandering far and near, 
and freqnently passing the night in some surveyor'a tent away in some 
wild part of the district. During this period I was occupied part of tlje 
time in making arrangements for mj more important future journey, and 
had the pleasure of gaining the friendship of many raoet pleasant people 
— BO pleasant, indeed, that one feels almost sorry to have to leave them, 
and take to a vagabond life again in the wilds, where he may pass long 
days without looking on a human face. 

I propose to start on Thursday the 30th on another and longer journey, 

and one which will be most profitable, not only because undertaken during 

I the seed season, but also over a more varied and extensive tract of 

L country. From Victoria, I go to Port Angel os, W.T., thence to Port 

I Townsend, and vid Olympia, Fort NiBqualley, Seattle, and Whatcom, over 

I the Cascade Mountains to the Eraser River, along the Fraser to Fort 

r Alexandria, and down either the Ben tinck arm trail, orthat by Bute Inlet. 

This will, I expect, occupy me until the end of October, and will, I hope, 

yield something to reward the outlay of the Association, though 1 know I 

will be devoured by mosquitoes. You will perceive that part of it lies 

through American territory, but 1 do not auiipoee that the Association is 

BO fastidious as to object to seeds gathered over what our Govemraent was 

compliant enough to assign as the boundary line of 1846; and, indeed, the 

country is not so rich as to allow of picking and choosing, \\i'a.-i& tSo- 

tained the Government credentials aecefiaarj &it 't'li&ys'Knts^ . 
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^Spontaneous Gmtfration. — Tliis subject has occupied tlie attention of 
the French Academy for wme time, and varion* com muni cations Lave been 
read on the subject. The eiperiment of M. Pasteur on this subject are 
cunclusive. Ue bas sliown by a series of admirable and carefully exe- 
cuted experiments, that no organisms appeared in solutiotiB, unloEs the 
germs were introduced from without. M, Floureng states, tliat he con 
sidera M. Pasteur's e^iperiment aa decisive i and that there is nu such 
thing as spontaneons generation. Germs and sporuJes are so abundant 
in the atmosphere everywhere, that there is no excluding them from flaids 
exposed to the air. M. Pasteur shows that even the mercury trough wos 
the receptacle of a multitude of germs, and that these entered the tubes 
during manipulation. The experiments, therefore, required the utmost 
caution in order to be free from all sonrces of fallacy. 

CaM to participate in presenting a Testimoninl to ik-e distiriguiihed 
Botatiiat, IJr Carl Friednch Philipp von Martiui of Munich.— la March 
of the coining year 1864, Dr von MartiuB will reochthefiftieth anniversary 
of his graduation in medicine. During hie labours as a teacher for so 
many years, he has gained the highest esteem of his numerous colleagues, 
friends, and pupils, and has rendered the greatest services to science. All 
who have been privOeged to live with him, or who at times only may hare 
been inspired by his presence, will seize with pleasure an opportunity tike 
the present, to give expression to their feelings of esteem, friendship, and 
gratitude. The recognition, from his contemporaries, which may fall to 
the lot of the man of action is in truth his highest reward, and there is 
much bitterness in life which only thus is sweetened and eunlc in forget- 
fuhiess. Here, arriving at on epoch in hia life, we see a man who is 
honoarably known not only in his own country, but fiir beyond its limits ; 
who, indeed, enjoys in foreign countries a reputation such as falls to the 
lot nf few in his department of science. He has earned this reputation 
by his unexampled activity ; and his works, which may serve as models 
alikecf profound investigation andof beautiful delineation, are so numer- 
ous, and several are so magnificent in their plan, that they Cannot but 
excite the greatest wonder. It is true that any mark of recognition ia 
such a case is only an imperfect expression of the feelings which Bu^eat 
it. To express these, and, as far as possible, to embody them in an appro- 
priate form, the undersigned have deemed it most suitable tu commemo- 
rate this jubilee occasion by presenting Dr von Martins on the day of 
honour (the 80th of March) with a medd struck in gold. In order to pro- 
cure for this end the necessary and not inconsiderable means, co-opera- 
tion from all quarters is necessary. Considering the great number of 
friends, and the multitude of his former pupils, now for the most part in 
the position of medical practitioners or apothecaries, we hope we do not 
deceive ourselves in reckoning upon numerous contributors. We beg 
that every contributor should give at least two thalera cons., and hope 
that such a contribution may make it possible to prepare for every con- 
tributor B. copy of the medal in bronze which will be accompanied by a list 
of the contributors. — Erlangen, November 1863. (Signed) Dr Lunw. 
KiOLKOFEB, U,- Pro feasor, Munich; Dr Aco. Schkmi, U,-Professor, 
Wiirabur^ ; Dr Ao*lo. Schnizluin, U.- Professor, Erlangen. 

QtographicalDisconery xnNcw Zealand. — DrJamea Hector, the Govern- 
ment geologist now engaged in the'survey of New Zealand, has discovered 
a navigable river flowing into Martin's Bay, on the west coast, neorMiiford 
Haven. This river descended and entered a lake ten or twelve miles 
long, and from one to two miles broad. Passing through this lake, he 
tound another river falling into it at the eastern end. This river he also 
euteied and ascended for a considerable di£ttau». He then left his vessel, 
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■od proceeded tlirough a country fit for settlement. After only forly-aii 
hours' march, he found himself at Qaeenstown, on Lake Wakitepu. 
Martin's Bay will now be the nearest port to Melbourne and Sydney. 
The future town in Martin's Bay may entirely eclipse Dunedin. — Timeif 
Correspondent. 



The late Rev. Stephen Biilop of Nagpnre.* — The newspapera of 
the day have recently recorded the death, in melancholy circumstances, 
of this gentleman, whose geological researches in Central India will 
doubtless render an obituary notice of him interesting to many. 

Stephen Hislop was born at Danse, in Berwickshire, on the Sth of Sep- 
tember 1817. He received his education first in the schools of his native 
village, and subsequently at the universities of Glasgow and Edintnrgh. 
On the " Disruption" of the Scottish Establishment inlS43, Mr Hislop, 
then a, student, cast in his lot with the seceding party, and was sent oat 
next year to found a mission at Nagpore, in Central India. Schools were 
In process of time established at the three stations of Nagporo, Seetabul- 
dee, and Kamptee. These ultimately acquired great influence, being 
attended by no fewer than 700 pupils During eitensive tours, under- 
taken for missionary purposes, Mr Hislop paid keen attention to the phy- 
sical character of the districts traversed, and various geological discoveries 
of a remarkable character were the result. Several officers, afler a time, 
joined in the inquiry, and rendered eSective assistance. A brief notice 
of the Nagpore discoverips was sent by Mr Hislop, in April 1853, to the 
Bombay Branch of the Royal Asiatic Society ; and a more detailed paper, 
in our joint names, was read before the Geological Society of London on 
the 21st July 1834, and printed in tbeir " Quarterly Journal" for August 
185S. Various supplemental papers were subsequently drawn out by Mr 
Hislop, which also appeared in the journal. When afterwards at home 
on sick leave, he obtained aid from the British Museum and other sources, 
and described the fossil shells from Central India, a large number of 
which were new to science. Professor Owen had already named and 
pointed out the characters of one remarkable fossil, anew labyrinthodont 
reptile. Professor T. Rupert Jones, from whose kind assistance and 
sympathy much advantage had all along been derived, added a memoir on 
the Cyprides. Mr A. Murray, F.E.S.E., took up the subject of the insect 
remains. Sir Charles Bunbury appended a paper on the more antique 
series of the fossil plants. The more modem series of plant-relics, 
chiefly beautiful fruits, beUeved to be of Eocene age, has not yet been 
figured. 

Though geology waa the chief, yet it was not the only subject of inquiry 
at Nagpore ; and it was in connection with another department of research 
that the lamented missionary met his death. In December 1847, as Mr 
Hislop, with his colleague, was passing the village of Takulghat, twenty 
miles south of Nagpore, he observed a circle of large nnhewn stones. 
Further examination revealed, that there were no fewer than ninety such 
circles, some single, others double — all close together, and spreading over 
an area of about Jour square miles. Permission was subsequently sought 
and obtained from the late Rajah of Nagpore to make excavations among 
the circles; and in the centre of one of them, at the depth of three feet from 
the surface, was found an iron vessel like a frying-pan, with u handle on 
"'ther side, which had rusted off and was now lying detached. The bot- 

" This obituary is from the pen of the Rev. Robert Hunter, lata of Na.g9iM*, 
and is inserted in " The Reader." 
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torn of the vessel was covered with little pieces of earthenirare, neatly 
filled to each other like mosaic tvork, possiblj designed to protect boin&ii 
ashes, of which, howerer, there were onlj doubtful traces beneath. The 
hostility of one of the petty native offlciala at Takulghat prevented the 
excavations from being us complete as had been intended, and it was all 
along fell that they should be resumed when a favourable opportunity 
presented itself A couple of months ago, Mr Temple, the chief commis- 
sioner at I^agpare, who had succeeded lo the authority of the deceased 
Rajah, was encamped four miles from Tatult;bat, and, feeling that the time 
had come for paying renewed attention to the stone circles, wrote request- 
ing Mi Hislop to join him and superintend a new series of excavations. 
The missionaiy in consequence set off for Takulghat on the 3d Septem- 
ber, and aided Mr Temple during that day and the next. As the night 
of the 4th approached, Mr Temple left first for his camp, and Mr Hislop 
was to follow when he had gathered up the trophies and examined a school 
in the neighbouring village. It was the depth of the monsoon, and, 
though no rain had fallen at Taliiilghat, it must hare done so very heavily 
somewhere in the vicinity. In consequence, Mr Temple, on reaching the 
backwater of a river, which had been quite shallow in the morning, found 
it 10 feet deep. He left behind him a native to warn Mr Uislop of bis 
danger, and conduct him to a ford some distance higher up the stream. 
When night fell the native lefl bis post, and went bock numinally to 
meet the missionary. Two horsemen left at Taknlghat, as an escort were 
also missing when the hour of departure came. Mr Hislop, thus un- 
warned, rode up to the fatal post, unattended, at a canter, and was im- 
mersed before he suspected danger was near. There were indications to 
show that he must have been thrown from his hurse, as the animal was 
plunging in the water. Alone, and under the cloud of night, he struggled 
nard with his destiny. But all his efforts were unavailing to avert the 
fatal result. When, two hours later, his horse appeared in Mr Temple's 
camp without a rider, alarm was excited, and parties having been sent 
out to scour the jungle, the body of the missing missionary was found in 
comparatively shallow water, still holding with a death-grasp handfuls of 
grass, showing that he had succeeded at one period in reaching the bank, 
but been too leeble to raise himself from the water. 

Mr Hislop was tall, wiry, and able to endure astonishing fatigue. His 
natural and moral courage were heroic. None could long associate with 
him without being constrained to admire his fortitude and decision of 
character. Hie powers of observation were of the first order. His mind 
was unimaginative, but logical and painstaking in no ordinary degree. 
His general knowledge was extensive. He could address a native au- 
dience in Mahratta with much ellect, and had preached in that tongue 
through a great part of Central India, enlivening the tedium of the 
journeys (mostly performed on foot) from village to village, by geologising 
as he went along. His personal piety was deep and sincere, and he pos- 
sessed much influence over the Europeans, as well as the natives of 
Central India. He leaves a wife and four children. An obituary notice 
of him, from the pen of Professor T. Rupert Jones, in the November 
number of " The Geologist," concludes with these remarkable words : — 
" Taken away suddenly from his family, his friends, and his native church 
and schools, he will live in otir memory as a beloved man, jut<t and good, 
and as an acute observer, cautious and conscientious, not courting praise, 
n notice, but delighting in work and truth, as a loving student ol 
nature, and a faithful servant ol God." 
Mr P. A. Muneh, the Hiitorian of Noraa^. — The following notiee 
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has been transmitted by Mr Chriatopher Hoist, Secretary of the Royal 
UaiTersity of Norway, Christiania: — The Royal University of Norway 
has the honour of informing you of the loss nbich it has just sustained 
in the person of Mr P. A. Munch. Mr Munch, whom the Toico of the 
paopje has proclaimed the national hiBtorian of Norway, was born at 
Chriatiania on the 15th Deeeraber 1810. His father, Edward Munch, 
a proteatant minister, made him take his first classical studies at the 
school of Skien, and sent him at a later period to study law at the 
University of Chriatiania, Yoonft Munch soon drew public attention 
towards him hy a remarkable intelligence, a lively imagination, and 
a wonderful memory. He abandoned law for historical studies, and 
was appointed Professor of History at the ago of thirty-one, 16th 
October 1841. He devoted himaelf from that time exclusively to the 
history of his country, whose monuments are found almost as nume- 
rous out of Norway as within its actual limits. His researches led 
him successively into Sweden, England, Ireland, and Normandy, where 
he Bojourned at different times. Little by little his name acquired a 
European celebrity, and he was elected member of several learned foreign 
societies. In 1857i the Storthing having given him a grant, in order 
to enable him to make researches at Rome into the ancient history of 
the Scandinavians, he devoted several years to the fulfilment of this 
mission in the archivea of the Vatican. Hs gave himself up to these 
studies, which would have deterred a less persevering energy, with a 
■agacity which is only equalled by the strange boldness of hU conclusiona. 
CMitories did not succeed in hiding from him any of their aecrets, and hia 
penetration into the obscurity of past times enabled him to illuminate 
with glowing hypotheses the chaos of our early history. Js it not 
hypothesis alone which could open to history the tracks which the critic 
wiU clear at a later time ? Mr Munch is'Hhe author of a number of his- 
torical, geographical, philological, and political writings. But his great 
work, his special title to glory, and at the same time to the eternal grati- 
tude of his country, is his History of Norway (I)et norske Folks Historie), 
a remarkable scientific and critical work, by which he has made known to 
the Norwegians their national origin. Unhappily this monument — raised 
by B choice spirit to the honour of a people who were formerly powerful, 
and whose annals were associated in the Middle Ages with those of the 
most of the great European nations — remains uncompleted. Death has 
stopped this work at the date of the union of Calmar (1397). Mr Munch 
was Buddenly carried off at Rome on the 25th_of March lust, in the fifly- 
teoond year of his age. He leaves a sorrowing widow, one son, and four 
danghtereL 



PUBLICATIONS RECEIVED. 

1. Air- Breathers of the Coal Period; a Descriptive Account of the 
Remains of Land Animals found in the Coal Fonnation of Nova Scotia. 
By J. W. Dawson, LL.D., Principal of M'Gill University — From the 
Author. 

3. An Inquiry into the Nature of Heat, &c. By Zerah Colburn. 
London, 1863.— JVnm the Author. 

3. Canadian Naturalist and Geologist, for February, April, June, 
and August, 1863. — From tlie Editan, 




Publications Received. 

4. Bulletin Ae rAcad^mie Royale des Sciences, des Lettres, et del 
Beaux Arts de Belgique, Nob. 6 -10, 18G3. — From the Acadtmy. 

5. Joomal of the CbemicaJ Societj, for September, October, NoTem- 
ber, and December 1863. — From t'le Socitti/. 

e. Journal of the Asiatic Society of Bengal, No. 2, for 1863.— 
From the Society. 

I. TianaactLuns of tbe Tjneaide Naturaliato' Field Club, Vol. VI., 
Part 1.— From tkn Club. 

8. Catalogue of the Array Medical Mueeiun, Washington, 1663. — 
fVom the Surgeon-General of the United Statdt Army. 

9. Report of Lieut.- Colonel J. D. Gmham, United State* Topogra- 
phical Eugineen, on Mason and Dixon's Line. Chicago, 1862. — From 
tht Author. 

10. TraneaetionB of tLe Academy of Science of St Louis. VoL II- 
No. 1, 1863. — From the Acadtm^. 

II. Annual Report of tiic Board of Regeala of the SmlthBonian In- 
■titution for 1861. — Frtym the Institution. 

12. Report of the Superintendent of the United States Coast Surrey, 
for 1859 and 1860. — Ffom the Vnit:d States Government. 

13. Dr Daubeny on Climate. An Inquiry into the CaneeB of its 
DitTerence, and into ita Influence on Vegetable Life. 1S63. — From the 
Author. 

14. American Journal of Science and Arts for September 1863, — 
From the Editors. 

15. Quadrature du Cercle. Farun Membrede 1' Association firitannique 



^_ Central 

^^ Calcotb 



pour I'avancement de la Science (James Smithj ; traduit par Armund 
Granges, Bordeaux, 1863.— From the Tianalator. 

16. Essays on Digestion, By the late James Carson, M.D.— From 
the Publisher. 

17- First Principles of Natural Philosophy. By William Thynno 
Lynn, of the Royal Observatory, Greenwich. — From the Author. 

18. Proceedings of the Literary and Philosophical Society of Manches- 
ter. No. 2, Session 1863-64. — From E. W. Binney, Etq. 

19. Vieloria Toto C<b1o ; or. Modern Astronomy Recast. From a Paper 
on the Theoretical Motions of the Earth, Sun, Moon, and Planets, &a, 
1863. By James Reddie, F.A.S.L.— From the Author. 

20. Manual of the Metalloids. By James Apjohn, M.D., Professor 
of Chemislry in the University of Doblin.^From the Author. 

21. AFomiliarEpiatletoRoliert J. Walker, from an Old Acquaintance, 
Saunders, Otley, and Co., London. — From the Publishers. 

22. The Velocity of Light ; its Astronomical Data and Experimental 
Proof. Letter from G. F. Chambers, Esq. to J. Reddie, Esq.— fVom 
Jfr Reddie, 

23. The Philosophy of Geology ; a Brief Review of the Aim, Scope, 
and Character of Geological Inquiry. By David Page, F.R.S.E., 
F.G.S., &c. — From the Puhlither. 

24. Tables of HeighU in Sind, the Punjab, N.W. Provinces, and 
Central India, determined by tbe great Trigonometrical Survey of India. 
CalcQtta, 1863.— From tlu: O^e of the Survey. 



EDINBURGH NEW 

PHILOSOPHICAL JOURNAL. 



I Notes on, the Mummied Bodies of the Ibis and other Birds, 
found in Egypt, By A. Lkith Adams, A.M,, &c., Sur- 
geon 22d Eegiraent, 

I procured many mummied specimens of the Ibis reli- 
giosa (Ouvier), from Thebes and Lower Egypt, and found 
the following discrepancies in the measurements. It must 
be understood that the specimens were procured from dif- 
ferent localities, and not two from the same tomb. 

From the occipital protuberance to the tip of the bill the 
following were the dimensions in seven — viz., (1.) SyV in. ; 
(2.) 8-^ in. ; (3.) 9 in. ; (4.) 7iV in. ; (5.) 7iV in. ; (ti.) 9jS 
in. ; (7.) 7tV iu. The bills of these measured from the 
gape to tip— (1.) eiVin. ; (2.) 7 in.; (3.) 8^ in.; (4.) 
5Ain-; (5.) 5A in.; (6.) 7io in,; (7,) 5,^^ in. Thus 
the total length of the skull varied from 7^'^ inches to 9 
inches, and the bills from 5j\ to S^V inches. 

The length of the humeri in the above varied from 4^^ 
to 5tV inches. 

The idnce could only ho measured in four of the number, 
I and ranged from fii^ to 6iS inches. 

The tibicB in five of these specimens varied from 6^ to 
\ 7 inches. 

The tarsi iu the seven varied from 4iV to 5rV inches. 
The middle toe in six of the specimens varied from 2tV 
I to St^ inches. 
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The largest claw on one Hpecimea measured ^^ inch. 

There can be no question that all I examined helonged 
to one species ; and of many more noticed in varions parts 
of Egypt, I did not discover one that, in the dimensions of 
its bill, would agree with eillier the black Ibis* or the glossy 
Ibis. I think that the discrepancies just shown may be 
fairly attributed to the effects of long domestication as well 
as sex. The manner the sacred Ibis was permitted to range 
over the country, especially in towns and -villages, but perhaps 
more in and about tlie temples, would, in the vast ages em- 
braced by Egyptian history, be sufficient to produce not only 
a considerable difference in the size of the bird, but probably 
also in its colouring; add to this, the filthy narrow streets 
among the mire and refuse of large mud-built cities, like 
Thebes and Memphis, where, under conditions akin to what 
is noticed witli poultry, it is by no means likely that the 
pure white of the plumage was at all preserved. Hence, 
Herodotus-f- may have fastened on a variety and considered 
itanother species. His description of the white Ibis is clear 
and distinctive, but that of the other " all black, with legs 
like a crane," is not so evident ; certainly it is not applicable 
to the glossy Ibis, and, except in the colouring, the black 
Ibis {Ibis sacra of Temminek J) will not agree ; moreover, 
as far as I can discover, the last named species is not a 
native of any portion of North Africa. Cuvier g states, 
that his specimens from Lower Egypt had larger bills than 
those found at Thebes. The largest billed specimen in my 
collection was from the Ibis pits near Sacarah, It is likely, 
however, that the bird did not thrive so well in the north 
country ; indeed we know from Roman historians, that when 
introduced into the temple of Isis at Rome, after the con- 
quest of Egypt, it soon pined away and died. Savigny 
states, that the Ibis reltgiosa is to be met with at the pre- 
sent day on Lake Menzaleh, near the Damietta mouth of 
the Nile ; but all inquiries I have made during and since 
my excursion to Egypt failed to substantiate his assertion. . 
With Vierthaller,|| I am inclined to agree that the sacred 
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and other Birds found in Egypt. Yt^ 

Ibis is not now a native of Egypt or Nubia, He fixes its 
nortbern limit on the Nile at 14° or 15° of north latitude ; 
and states, that it migrates to Chartum in July, and breeds 
there on the shores of the White Nile. Heuglin records it 
in his list of birds collected on the Eed Sea.* Bruce gives 
a faithful description of the bird.f Eetweeu the Sacred 
Ibis and the Ibia bent/alis there seems a very close 
alliance. The earlier naturalists, such as Buffon, Belon, 
Perrault, &c., either never saw the bird, or were constantly 
confounding it with the Tantalus ibis and the etiorks. Belon, 
in his description of an ibis in the menagerie at Versailles, 
is evidently noting the characters of the black stork ;J 
moreover, the Egyptian vulture has been frei^uently mistaken 
by travellers for our bird, and the common buff-backed heron§ 
at the present day pays the penalty of ileatli from many 
Nile voyagers, in order to be preserved as the sacred Ibis, on 
account of its white colour, for in no other respect is there 
any resemblance. A difficulty to be accounted for with re- 
ference to the presence of the Ibis in Egypt during the exist- 
ence of the aflcient race is, — How did they obtain the bird ? 
and that we can only conjecture by its having been gradually 
introduced, and having there propagated itself. Eggs have 
been found along with mummied birds; and iu the Anti- 
quarian Society of Edinburgh there is a collection of eggs 
found at Thebes by my late lamented companion Mr Bhind,|| 
which it would be well to compare with those of the ex- 
istent Ibis sacra. From the enormous numbers of mummied 
bodies found both at Thebes and between the pyramids of 
Sacarah and Gizah, there cannot be a doubt but that the 
birds were very numerous. To have regularly imported 
young or old from the upper country would scarcely have 
been possible, and we have no proof whatever of the bird 
having ever been indigenous iu Egypt or Nubia; besides, 
there is no reason why it should not have bred freely in 
a domesticated state, especially as long as it held its posi- 
tion among the sacred birds, which Herodotus tells us were 

* IbiB, Tol. i. II. 34. t IbJB, vol. vii., App. p. 371. 

{ Obo. de Baion, Paris, 1655. i Atdea bobulcus (Savigny). 

j See that anthoi's late work, ' Thebes, its Tombs aad thoii TeuBiits," 
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preserved by a penalty of death to wLoniBoever killed one, 
either by " accident or deeigu."* Its extirpation may have 
been gradual, but the Romans at first do not appear to have 
been the cause, whatever may have taken place subse- 
quently. The temple of Isis was honoured by its presence, 
as the drawings in Pompeii and ancient writers fully prove. 
It is likely, however, as the religion of the ancient race 
began to suffer from the inroads of the early Christians, 
that as the latter increased so did the Ibis decline ; and to 
a bird which had received so much attention, neglect was 
likely to have soon brought about a complete extinction of 
the species. 

In comparing the past with the existent race, there are 
two points to be considered : first, tlje age of the mummied 
birds. Sir Gardner Wilkinson writes me — " It is difficult to 
ascertain the date of an ibis, or other bird mummy, because 
they have seldom hieroglyphics witli king's names." He 
believes, however, that many at Thebes are of the time of 
the nineteenth dynasty, i.e. b. c. 

In the second place, the modifications in the dimensions of 
the skeleton are without doubt owing to its having been 
domesticated and subjected to artificial influences, such as 
affect our tame animals. 

There is a fact in favour of there having been only one 
species. Among all the coloured drawings on the tombs of 
Beui Hassan, Thebes, &c., one species is only represented, 
and that is clearly the white Ibis. The perfection, nay I 
may say beauty and brilliancy, of many of the paintings and 
delineations of the Ibis, are unrivalled by anything of the 
sort now-a-days. Moreover, it is to be expected that as its 
figure had to be used in the hieroglyphic writings more 
than that of any other bird, by dint of constant practice, 
and in spite of the conventional style of the Egyptians, it is 
likely they would, after so long practice, arrive at a high 
point of excellence in tracing its outhne. From the countries 
now frequented by the Ibis, there is eveiy reason to believe 
that at least it did not migrate to Egy|it or Nubia in 
winter ; moreover, it is demonstrably a tropical species, and 
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3B not venture beyond tbe confines of the tropics. I 
doubtj moreover, if it baa any well authenticated claim 
■whatever to a place in European lists. 

The following analysis of the stomachs of several opened 
by me testify to its varied diet. With reference to reptiles 
forming its chief food, or that the species shows any par- 
ticular predilection for tliese animals, is, I think, at best 
doubtfuL In common with its allies, such as tbe glossy 
and black Ibis, &c., it no doubt devoured frogs, lizards, 
and small snakes, along with fish, shells, and coleopterous 
■ insects, and even carrion ; in fact, the species was a sort of 
public scavenger, just as tbe Egyptian vulture and carrion 
crow are to tbe present race, and the former, tbe adjutant, 
' and ground kite, are to the natives of Hindustan. 

I Examination of the Gizzards of the Mummied Ibis, from Tombt 
at Thebes, and near Memphis* 

Specimen a. Contained numerous portions of small 
beetles, with tbe legs of larger species, also small objects like 
the naked seeds of wheat or barley, and several angular 
fragments of stone. Tbe legs of this specimen were in a 
perfect state of preservation, owing to a solution of bitumen 
having been painted on tbem, which has tbe appearance of 
japanning. 

Spec. b. The lower extremities, from not having been 
preserved in the way just described, and merely covered 
with a bituminous bandage, were very friable. The claws 
were much elongated, overgrown and twisted ; the outer 
claw and toe so much deformed as in all probability to have 
greatly impeded the bird's movements. The skin on the 
forehead was much shrivelled, and the bill and tarsi were 
of a reddish-brown colour. Tbe gizzard contained the 
back-bone and ribs of a fish of small size. The plumes on 
the back were distinctly traced in this specimen ; but ex- 
cepting tbe centre portions of the wing quills, the original 

[ colouring of the feathers was completely destroyed by the 
bitumen. 

I Spec. c. Wherever the bitumen had been sparingly 

applied to the naked parts of the lower extremities or the 

* See note at conclusion of this paper. 
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bill, both aijpear of a reddisli colour. Tbe boues of tbis 
specimen were much smaller and more friable tban many 
of the others — probably a young bird. The gizzard con- 
tained a mass of black peat-like Bubstance, with portions of 
the elytra of small beetles. 

Spec, d and e. The gizzards of these two were empty. 
One was the largest specimen of all I examined. 

Spec. f. The gizzard contained several large quartz 
pebbles, interspersed with numerous univalve spiral shells, 
evidently of the family Paludiufe.* Along with the afore- 
mentioned pebbles, a small oblong bead was found, with a 
hole through it, the same as now found on the wrists and 
forming necklaces on the human mummieB. 

Spec. (J. A mass of small beetles of different species ; a 
few with brilUant green elytra ;"f" also the cast of what may 
have been the shell of an Helix. 

Spec, h, i, j\ contained the usual amount of undetermin- 
able peat-like substance, interspersed with abundance of 
elytra and parts of beetles of divers sorts. 



Examination of a Mummied Hawk from the Necropolis of Thebes. 

From the small portions capable of removal, and the size 
and measurements of the bones, I take this to be a female 
of Circus palUduB, which is at present one of the common 
rapacious birds of Egypt and Nubia. 

Skull much fractured. The upper mandible, ItV in. ; 
liumerus, 3i\ in. ; ulna, 4i^ in. ; femur, 2^ in. ; tibia, 5-^ 
in. ; claw of middle toe, j% in. 

The right radius and ulna appear to have been fractured 
at the time the bird was buried, showing that the bird may 
have been killed by accident or design. 



Examination of the Bodi/ of a Mummied Eagle, found at T/iebet. 

This is in all probability the common spotted eagle 

(AqiiUa ncevia), which affects the river valley for a long 

way, even above the first cataract. The following mea- 



* See note at concluaiou. 

t Several identical with tlie species c 



1 everywhere on tUo binke of 
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" surements correspond with a p of ^. tuevia in my posaessioTi, 
kiJled at Thebes. 

Head, as taken in the Ibis's, i-f^ in. ; cere to tip, lA 
in. ; humerus, 6^% iu. ; ulna, TyV in. ; femur, 4 in. ; tibia, 
S/ts in. ; tatsus, 4iV in. ; great toe, 2^ in, ; bind toe and 
I claw, 2tV in, ; hind claw, lj% in. 

Sternum, an tero -posterior measurement, 3tV inches. G-iz- 
I zard contained the feathers and tarsi of a small bird, witli 
the usual amount of peat^like carbonaceous substance. 



I 



EiEamination of the Body of a Mummied Hawk, evidently a 
Kestrel (Palco tiununculua, i.) 

ilead, 2iSr in. i hill from cere to tip, jV in. ; humerus, 2-1^ 
in. ; ulna, StV in. ; femur, 1^ in, ; tihia, 2-^ iu. ; tarsns, 1t\ 
in. ; great toe, IjV in. ; claw of do,, ^^ in. 

The above dimensions are somewhat short for the p, hut 
agree with d of F. tinnunculua. Stomach was empty. 

The birds found in a mummy state were eyidently sub- 
jected to the process hy injecting the bituminous substance 
into the trunk by a wound in the abdomen. In none of 
those examined had the brain been removed or disturbed. 
After freely bedaubing the outer surface, the tips of the 
wings and tail were more or less twisted together, and the 
legs either bent at the tihia-tarsal joint, and placed on the 
front of the breast by the sides of the wings, or stretched 
out at full length, as was usually the case with short-legged 
birds, as the Kestrel, Eagle, &c. Long-necked birds had the 
head brought down and placed on the belly, whilst hawks, 
&c. were preserved in the natural position. There seems, 
however, to have been no rule as to position of the head 
and extremities, the object being to so form the mummy 
that it might be easily placed in the jar, after which the 
mouth was sealed up, and the whole deposited in tombs 
end pits among others of the same description. It appears 
that the latter was the case, more especially in Lower 
Egypt, whfereas at Thebes the Ibis and other birds have 
been found with merely the usual thick walls of I 
around them, 

I have often unrolled a large mass of banda.^ia. 



180 Mr A. L. Adams on the Mtimmied Bodies of the Ibis, 

found only a leg or wing of an Ibis, from which I conjecture 

that these may have heen portions of mutilated carcases, 
possibly half-destroyed by dogs, &c. ; and as the bird was 
so highly venerated, every part of it, wherever found, was 
preserved with the greatest care. 

From the evidence of historians, and what can be in- 
ferred from a study of the mummied Ibis, I think we may 
fairly conclude, that the bird represented on the monu- 
ments, and preserved in pits, was identical with the This 
religiosa of Cuvier, Ibis (Blhiopica of Bonaparte, the Tan- 
talus (Eikiopicns of Latham, Sec. We can also show that it 
was domesticated, and, in all probability, bred freely in 
Egypt, roaming over the cultivated tracts in and about 
certain towns, villages and temples, at least as late as the 
first and second centuries of the Christian era. I believe 
it disappeared Tiath the religion in wliich it figured so con- 
spicuously, and as the Christians increased, so the Ibis 
decreased. One may contemplate a few survivors among 
the ruins of Kamak, or on the battered walls of Thebes and 
Memphis for a few years after their overthrow, just as if 
the Hindu religion was to be overturned and a few sacred 
bulls were to linger on the scenes of their former majesty. 

The vast numbers of the mummied This met with, espe- 
cially about ancient Memphis and Thehes, and the scarcity 
in other places, lead me to suppose that the bird was not 
universally distributed over Egypt; indeed, like the other 
sacred animals, it had its patron cities, Hermopolis being 
the chief, as is stated by historians ; the site, however, of 
this city has not been clearly defined, and by some it is 
conjectured to have been one of the many names for 
Memphis ; at all events, the bird was excessively common 
in and about the Pyramids. 

With reference to other birds, it appears that many of 
tbe more common species were mummied,* the Kestrel, in 
particular, which, however, does not seem to have been at 
all so plentiful in comparison with the last. There can he 
no doubt, however, that hawks were often kept in cages in 
and about the temples. The Kestrel, the bird of Re, Horus, 
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and a host of other deities, must have enjoyed unbounded 
freedom and protection ; and it is a curious circumstance 
now-Brclays, with reference to this species, that as it is one 
of the most common rapacious birds of Egypt, so is it far 

I tamer in that country than anywhere else 1 have noticed. 
Can the feeling of security which pervaded the old race he 
still lingering on ? It is not evident why other than sacred 
birds sliould have heen preserved ; but as the process of 
embalming was almost exclusively confined to the priest- 
hood, who seem to have followed out whatever practices 
their own fancies suggested, they most probably gave direc- 
tions that all dead animals should be brought to their 
temples, without reference to individual species, which, 
among the hawks especially, is not always very easily 
determined. 

The circumstance that, even on ceasing to occupy its 
position as a sacred bird, not one Ibis remained in the 
country — which ought not to have been the case had 
the climate. Sec, been suited to its habits and constitu- 

>tion — surely goes 6ome length to show that the bird 
was a foreigner, and, when left to its own resources, soon 
pined away and died ; possibly the cold of winter tried it 
most, when it had been accustomed to withdraw more from 
under the ample shelter of the temples and among the 
dwellings of the natives. Besides, the artificial habits ac- 
quired by a long domestic condition had rendered the spe- 
cies in many respects almost akin to poultry ; although, as 
far as the mummied specimens go, there is every appear- 

Iance in the development of the bones and muscles of the 
wings to lead to the belief that the bird could make good 
use of tliese organs, 
■pe 
(if. 
Hti 
rf 
Th 
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AU 
: 



Note. — The following aotea on the beetlea found in the giKiatda of tile 
■peeimens of Ibis unrollod bj Dr Adima have been Qi;ppIiod by the kindnass 
flf Andrew Murray, Esq., and wOl be read with cocaiderttble interest: — 

itentB of the gizzuds submitted to me consisted of small lumis of 
matter containing numerous fragments of insects. The tinmbets 
rf mfliyidnals which these repreeented must have been \ery cnnaiderabla. 
There were ten heada of a large apeciee at Oalosoma, besiiies a corresponding 
quantity of fragments of other parts of the body. There was a tibia of 
Atauiau sacer (a large insect), several legs of large Fimelina and Blaps, and 
moltitude of debris of sraaBar insentfl. 

ssiUBs. — VOL. XIX. NO. II. — kpw\. \a64. 3i l^_ 
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" In none have I been able to see anj muteriol differencu between tbem 
and the individuals of the present day. The species which I have been iible 
to identify are the following, and 1 mention the portions I have found in 
nrder to indicate the probable tqIuc of my Dpinion, viz. ; — 
" Caiosoma kuoosa, Sch., Dej. Spec, des Coleopt. ii. 202. 

" Heads, thoracea, elytra, abdomBn, legs, and tarw — almost every part of 

the insect, bnt all aaparate. 

■■ This apeciea is not (as far as I am aware) now to be found in Egypt, 

It is found in the Cnpe of Qood Rope, and at lenst as far north aa 

Natal. Dejcan quotes the Cape of Good Hope as the locality of his 

specimens. Bobeman gives Natal. But it is not quoted in any of the 

Uediterranean lists (which of course include the records of Egyptian 

species), and I am not acquiLinterl with any instance of specimens 

having been found anjwhere else tliaa the Cape. It ia repiesented 

on the west const b; a somewhat smaller bnt very similar species. 

C tmbrieafum. Its representative in Europe is O. injutnfor. Although 

I do not see anythiug to warrant the fragments not being referred 

to C. Tugotum, they are not absolutely t)ie same. They uro rather 

smoother, perhaps smaller. The thorax has the edging of its margins 

not so mnch raised, and the rugose punctuation finer, 

" Sphodmi, sp. 

■' The termination of an elytron. There is an Egyptian species named 

pfticornis by King, to which this may perhaps belong. I have not 

i' Hypkedria tenegnUntu, Aube, Dcj. Spec, des Coleopt. vi. 463. 
" The entire body, except the head and lega. 

" This specimen corresponds with Aube's description of ff. aencgalaau, 
but I have not seen an authentic type of Aube's species. As the 
name implies, the sppciea comes from Senegal. There is no speciea 
recorded as being found in Egypt which at all comes near the mum- 
mied fragment. I have therefore the less hesitation in referring it 
to taitgt^eTmi. 
" AUuehiu sneer, Linn. Syst. Nat., t. 1, part 2, f. 545, 18. 
" A single broten tibia, 

" Although the fragment is small it is wel 

belonged to the tme Egyptian lai^et, am 

rancan variety pfct'e, oi any other of the 

'■ Seaitna tritis, Pab., Sol. Ann. Sec. Ent. Fr., vii 

" Fragment of elytra. 
" Scaiiru3 itriatvt, Pab., Sol. Ann. Soc. Ent. Pr.. 



bed, and shows that it 
; to the other Mediter 
ties of that species. 



'■ Adfsmia (perhaps) miarociplutUi, Sol. Ann. Soc. Ent. Fr., iii. 

" Fragments of elytra. 
" Ocnera (Piseb.), (Trachyderma) hiapida, Fab. King Symb. Phys. ii. pi. 12, f. 8. 

■' Two fragments of the thoras and part of elytra, 
" Pimtlia, ap., Dej, 

" A number of legs belonging to one or other of the large Egyptian species of 
Firaelia, snah as P. eoriacta, Uej.. F. barbara, Sol, P. eriMpeima, Sol., &c. 





" Sclerma, ep, 

" Several elytra and abdomen. Query S. . 
larger imil mors distinct!; marted. 



Etome of the gizzurda contained romaitu of land or freah-watcr shell!). The 
* onl; one safficieatly perfect to EiBcertain was sabmitted to Dr Biu'id of the Britisli 
Moaenm, who writes to me — ' Yoor sliell appears to be identical ia shape and 
■ize with the Paludina bulimoida of tho Nile. This species vuiea uiucli in 
oolonr and markings, but not in form.' The colours in thia case were ds- 
attoyed by the process the birds had undcrgono. — W. J. 



On the Circulation of the AtmospJieres of the Earth and the 
Sun. By Joseph John Muephy, Esq. (Plate 1.) A^ 

Were the atmosphere not acted on by heat, it would be 
everywhere at rest, and every level surface, at whatever 
height, would be an isoharometric surface, or surface of equal 
barometric pressure. The earth's rotation cannot produce 
currents, but it modifies them when they are produced by 
the action of heat. 

The greater beat of the equatorial regions expands the 
air, and thus causes the upper surface of the atmosphere to 
stand at a higher level there than in the polar regions. 
This difference of level produces an outflow in the upper 
strata of the air towards the poles ; thia outflow causes a 
partial vacuum in the lower strata, and an inflow of air to- 
wards the eijuator at the earth's surface. This inflow con- 
stitutes the trade-winds. The east component of the motion 
of those vrinds is duo to the fact that they come from a 
higher latitude, where the earth's rotation is less rapid ; they 
carry their less velocity with them, and thus have a relative 
motion from the east, or against the earth's rotation. 

The upper currents, on the contrary, coming from a lower 
latitude, where the earth's rotatory velocity is greater, carry 
their greater velocity with them ; they consequently move 
more rapidly than the earth itself in the latitudes to which 
they are impelled, and become south-west winds in the 
northern hemisphere, and north-weat vu \,\\.ft ^^-ctSJosiT^. 
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The upper and lower currents exercise friction on eacli 
other, and so tend to destroy each other's momentum, and 
the eastward momentum lost hy the one must exactly equal 
the westward momentum lost by the other. But in addi- 
tion to this the lower current must lose momentum by 
friction against the earth's surface. Consequently, the west 
component of the momentum of the upper current is much 
greater than the east component of the momentum of the 
lower one, and this preponderance of force causes the upper 
currents to communicate their own westerly motion to the 
lower ones. At the equator the easterly motion of the 
trade-winds must still prevail iu a slight degree at all 
heiglits in the atmosphere. At a very little way towards 
the poles, the westerly motion begins in the upper stratum, 
thence the upper stratum of westerly motion deepens, and 
the lower one of easterly motion thins out, until aliout lat. 
28° (taking the mean of both hemispheres) the former 
appears at the earth's surface. From thence to the poles, 
the air, in both its upper and its lower strata, constantly 
circulates round the globe from west to east, constituting 
what Maury calls the counter-trades. Every east wind in 
higher latitudes is either merely a local phenomenon, or a 
polar extension of the tradc-winde. 

Professor Coffin, in one of the earlier volumes of the 
Smithsonian Transactions, maintains, on the authority of 
certain registers, that the prevalent direction of the wind 
in very high latitudes is from the east. I do not understand 
the reasoning by which he endeavours to account for this, 
and I suspect it is a merely local or perhaps temporary 
phenomenon. Sir James Ross met nothing like it in high 
southern latitudes, and, as we shall see further on, observa- 
tions hearing on the great atmospheric currents are of more 
importance when made in the southern than in the northern 
hemisphere. We have every reason to believe that in the 
northern hemisphere, during the summer half of the year at 
least, the pole of greatest cold does not coincide with that 
of rotation, and this would produce very complex and quite 
incalculable motions. 

The principle of reaction makes it it impossible that the 
-winds can have any effect in either accelerating or retard- 
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ing the earth's rotation, A west wind movea round the 
earth's axia more rapidly than the earth, and tends, hy its 
friction to accelerate the earth's rotation. An east wind, 
for the opposite reason, tends to retard it ; and the two seta 
of forces exactly neutraUae each other. The friction of a 
wind is approximately as the square of its velocity, and the 
unbalanced effect of any wind on the earth's rotation=the 
the east or west component of its force X the area it covers 
X the radius of the parallel of latitude. The last factor 
gives leverage. 

Were the whole equatorial region occupied by the trade- 
winds, and the whole of both circumpolar regions by the 
counter-trades, and were the east and west components of 
the force everywhere the same, the dividing lines, in order 
to produce the above-mentioned compensation, would be at 
20" 19' 20" north and south nearly,* but they actually are at 
about 28°, showing that, in order to produce the compensa- 
tion, the force of the west winds must be greater than that of 
the east ones. The greater force of the west winds is a neces- 
sary consequence of the law of the conservation of areas, in 
virtue of which, if friction were absent, the ait at any lati- 
tude would be moving round the earth's axia with an absolute 
velocity inversely as the radius of the circle of latitude. The 
excess or deficiency of the absolute velocity of a mass of air, 
aa compared with the earth's velocity of rotation at the same 
latitude, is the velocity, west or east, of the wind. A mass 
of air in moving towards the pole will consequently gain 
absolute velocity, and increase in relative velocity as a west 
wind ; in moving towards the equator, on the contrary, it 
will lose absolute velocity, and increase in relative velocity 
as an east wind. But the utmost increase towards the 
equator will be finite ; towards the pole, on the contrary, 
friction apart, it would be infinite ; the velocity at the pole 
would be infinite, in consequence of the radius of the circle 
of latitude there being nothing, which is physically inter- 
preted by saying, that in the absence of friction no air would 
reach the pole — being kept away by centrifugal force. 

Friction prevents the centrifugal force of these aerial 

' My fiiend, Mr Hailin, Fellow of St Peter'a, Cambridge, haa calculated 
this for ma. It h identical with the paitiUal thB.*.^ifte*Aa't>i.B»B\A\.«na'»Jvi«i%. 
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vortexes from having so great au effect as this ; but their 
centrifugal force does produce a sensible effect in keeping 
the ait away from their centres, and heaping it up at their 
margins. The barometer stands at a maximum at about 
lat. 28° from which it falls towards each pole. This de- 
pression !B much greater in the southern hemisphere than 
in the northern ; in the liigbest explored latitudes of the 
south, the barometer stands at least an inch below its mean 
level elsewhere. The reason I assign for this difference is, 
that the vortex is much more perfectly formed in the 
southern hemisphere than in the northern, owing to the 
unequal heating of the contiuenta and oceans in the latter, 
which produces cross currents. Of course, the centrifugal 
force ia chiefly due to the velocity of the upper strata, as 
that of the lower is reduced by friction against the earth's 
surface. 

The excess of barometric pressure at lat. 28° over that at 
the poleS) and the comparative absence of centrifugal force 
at the earth's surface, determine a motion of the air from lat. 
30° towards each pole, and thus are produced the south- 
west winds of the middle latitudes of the northern hemi- 
sphere, and the north-west winds of the southern.* But 
these can occupy only a comparatively thin stratum. In 
tlie highest strata of every latitude, polar aa welt as equa- 
torial, there must be a flow of air from the hotter to the 
colder regions, from the equator to the poles, and a return 
current underneath it, in the contrary direction. In the 
circumpolar vortex, consequently, there is a motion from 
the equator above and below, and a motion from the pole 

• The onuae of the polar depteasion of the barometer waa first, I bolioTB, 
pointed out by me in a paper read at the Belfast Natural History Society in 
the winter of 1865-0. The whole theory of atmospheric circulation in eitia- 
tropicftl latitudes was flrat olettreiJ np bj Protesaor James Thomson, in a paper 
aa. the " Grand Correnla of Atmoapheiio Circulation," road at lie Britiah 
Aasocifttion in 1857, of which an abstract is published in the TransactioUB for 
that year. His discuaaion of the subject is alao pnbUshed with some fuller 
particnlars in tho " Proceedings of the Belfaat Natural History 8i 
6th April 1859. I never published my paper, as I afterwards became c 
Tinned that it contained serious errora, but Profesaor James Thomson, i 
last-mentioned paper, has referred to me as having first eiplaiaed tho i 
of the polar dopressioa of the baronieter. 
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at an intermediate level. The motion from the poles is in 
the direction of the centrifugal force, that from the equator 
is against it. 

There are two regions of harometric maxima, lat. about 
28° or 30°, and three of minima, at the equator and at the 
poles, Prom the maxima, air flows at the surface of the 
eartli to the minima, appearing in the tropical regions as 
the trade-winds, in the circumpolar as the counter-trades. 
The polar minima are produced hy centrifugal force, and a 
barometer placed at any height above the sea-level, in the 
region of the polar minimum, will consequently stand below 
the normal level for that height ; for centrifugal force acts 
at all depths in a vortex. But the equatorial minimum is 
produced in a totally different way, namely, by tlie ascent 
of rarefied air and outflow above. In that region, conse- 
quently, a barometer placed in the lower strata, where the 
cnrrents are flowing inwards towards the barometric mini- 
mum, or comparative vacuum at the equator, stands below 
its normal level ; but if placed in the upper strata, where 
there is an outflow of air towards the poles, it will stand 
above its normal level for the height. This is because an 
outflow can only be the effect of increased pressure and an 
inflow of diminished pressure. 

In Plate I. the inner circle represents the earth, and the 
circles concentric with it represent level surfaces in the 
atmosphere. The dotted lines represent isobarometric sur- 
faces. It will be seen that at all elevations they fall towards 
the earth's surface in nearing the poles. At the lower 
heights, they fall towards the earth's surface in nearing the 
equator, but at the greater heights they rise higher in 
nearing the equator. 

Within the triangular spaces enclosed by the lines drawn 
from west and east to the earth's surface, the wind is from 
the east ; outside of these, it is from the west. 

The arrows marked a, indicate the trade-winds ; &, the 
upper return trade-winds, which extend to the poles ; c, the 
winds at middle height in the bigher latitudes, which blow 
towards the equator ; d, the winds at the earth's surface in 
the higher latitudes, which blow towards the poles. 

It is obvious that in any other planet wluii\i. to^'^'vi'Si "^m. 
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its azja, and is hotter at the equator than at the poles, the 
eyatem of atmospheric circnlation most be essentially the 

same as that of the earth. 

The sun is such a planet. Its rotation has long heen 
known, and Secchi of E-ome has ascertained that its equa- 
torial regions are sensibly hotter than the polar. No cause, 
I believe, has hitherto been assigned for this difference, 

Mayer, Mr Waterston, and Professor William Thomson, 
have brought forward very strong reasons for believing that 
the sun is receiving a constant supply of heat by the fall of 
meteors from external space into his atmosphere ; and Mr 
Oarrington and another observer have simultaneously ob- 
served two meteor-like bodies of intense brightness sud- 
denly appear on the sun's disc, and rapidly move across it 
from west to east. If, as is all but certain, meteors are 
small planet-like bodies, it can scarcely be doubted that the 
meteors, which supply the sun with heat, move round the 
sun from west to east Hke tlie entire solar system, and, like 
it, exist in a fipace of the form of a very oblate spheroid, 
iiaving its greatest diameter nearly in the plane of the sun's 
equator. Consequently, the largest proportion of meteors 
must fall on the sun's equatorial regions, making them 
hotter than the poles. 

It can scarcely be doubt-ed that the meteors must enter 
the sun's atmosphere with a tangential velocity not much 
short of that of a planet revolving at that distance. We 
know that the sun's rotatory motion is incomparably less 
than this, and, consequently, the meteors, moving from 
west to east, ought to make the sun's atmosphere move 
round his body in the same direction, and with greatest 
velocity in the equatorial regions, as most meteors will fall 
in there. At the same time, the difference of temperature 
between the sun's equator and his poles, combined with his 
rotation on his axis, will tend to produce a system of cir- 
culation similar to that of the earth's atmosphere, and the 
actual circulation will be the resultant of this and of the 
motion from west to east, produced by the infalling meteors, 
Mr Carrington's comparison of the motions of the solar spots 
at different latitudes,* affords proof that such a circulation 

* Proceadinga af the Rojnl ABttonomieal Society, 13th April 1830. Mi 



of the Atmospk^rea of the Earth and the Sun. 189 

Vis what really exists. Aasuming tbe eun'a period of rota- 
Wtion to be 25'38 days, lie lias computed the mean daily drift 
E of the spots, in longitude and latitude, to be as follows, the 
- aigu indicating pole-ward motion in latitude and east- 
tward in longitude, t 

At 50° north - 64' in longitude + 11' in latitude. 



11 south +10 „ - 3 

19 „ - 10 „ +1 

29 „ - 21 „ +4 

45 ,, — 85 „ — 2 (uncertain). 

We thus see a regular decrease in eastward motion from 
J the lowest to the highest latitudes in which spots are ob- 
■. served, being what I have inferred from the meteoric theory; 
~ but the exact opposite of that which is observed in the 
irth's atmosphere, and which exist in any atmosphere 
which is acted on, like the earth's, only by greater heat in 
lower than higher latitudes, combined with the planet's 
rotation ; for in any such planet the motion of tbe whole 
atmosphere must be westward in the equatorial, and east- 

■ ward in the middle and higher latitudes. 
In order to explain tbe motion of tbe spots in latitude, 
it is necessary for me to assume that they are formed, and 
float in the lowest stratum of tbe sun's atmosphere. 

Were the sun's atmosphere acted on only by the mecbani- 

cal force of the in-falling meteors, the centrifugal force would 

^K heap up tbe air at the equator, and barometric pressure 

^^K would be greatest there ; and this excess of pressure would 

^^■; produce currents from the equator to the poles at tbe Bur- 

I 



Cairington's facta, which I quote, are moat vsluahle ; but 1 ooafees I do Qot 
understand the roasoniiig hj which ho triea to account for ttiem. 

t It ia truo that the abaolato motiona in longitudo asaigaed b; Mr Car- 
ngbin are quite untroatworttiy, as the true period of the ann'a rotatien is 
it fet determined. But what we hare to ia with is the difirenas in the 
motions at different latitudes. Xf it is true that the snn'a atmoaphcre ia im- 
pelled round his body, it follows that the rotation of bis body muet be alowar 
than haa buen inferred from observationB of the spola. Mr Carringtan thinks, 
on the contrary, that it ia more rapid than he has asaumod, in order to caa- 
atmct the table. 

JfEW SERIES. VOL. KIX. NO. 11. A.eB.\l. \.&ft4.. "^ ^ 
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face of the auu, where the centrifugal force woulil be dimi- 
Dished by friction ; just as we have seen that a similar 
cause produces currents in the earth's atmosphere from Lat. 
30" to the poles. 

But this is not what we observe. Mr Carriiigton's table 
shows that if lines are drawn round the sun at about Lat. 
15° north and south, the currents in which the spots drift, 
flow on the polar side of those lines towards the poles, and 
on the equatorial side towards the equator. We may infer 
that a parallel of latitude from whicli currents flow on both 
sides must be a place of barometric maximum. In the 
earth's atmosphere, as we have seen, there arc two such 
barometric maxima, but they are at Lat. 28°, about 13° 
nearer the pole than those of the sun; and in the earth's 
atmosphere they nearly coincide with the boundaries be- 
tween the westward trade-winds and the eastward counter- 
trades. It is, I think, safe to assume that such coincidence 
must take place in the sun's atmosphere as well as in the 
earth's ; for there must be an outflow of air at the surface 
of the earth from both sides of a zone of barometric maxi- 
mum ; and the effect of the planet's rotation on a wind flow- 
ing to a different latitude, will be to give an eastward direc- 
tion to one towards the pole, and a westward direction to- 
wards the equator. I have shown that were tlie east and 
west component of the velocity everywhere the same, the 
boundary of the east and vfest wind regions would be at Lat. 
20° 19' 20", in order to have no effect on the planet's rota- 
tion. But I have further shown, that the force of the east- 
ward vrinds of the higher latitudes, must of necessity be 
greater than the force of the westward winds of the lower 
latitudes ; so that in order to effect the above-mentioned 
compensation, the boundary must be on the polar side of 
the parallel of 20° 19' 20", and with it, if I am right, the 
zone of barometric maximum.* But in the sun, as we see, 
tliat zone is on the equatorial aide of 20° 19' 28". 

If my reasonings are correct, were the sun's atmosphere 
acted on only by the meteors, the barometjic maximum 

• The frictional forca of a wind ia a function of its Telocity and the nature 
of the BQlface it pasaea over ; but wo have TQaeou to belioTO that the b' 
surface is everywhere aliko, hoing everywhere liquid from the intenKo heat. 
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Would be at the equator ; were it acted upon only by the 
forces that act ou the earth's atmosphere, the barometric 
maxima would be on the polar side of Lat, 20° 19' 20" (in 
the earth's atmosphere they are about 28°) ; but they arc 
intermediate between tlie two, aboat Lat. 15", I infer from 
this, in addition to other facts, that the sun's atmosphere 
IB acted on by both sets of forces, and that the observations 
tabulated by Mr Carrington show a resultant effect from the 
two. 

The aolar spots are most num.erous in the zones north and 
south of the equator, and never appear near the poles ; they 
are seldom seen on tJie equator itself. It is very probable 
tliat they are cyclones, and we know that cyclones cannot 
be formed on a planet's equator, though they may drift on 
to it. But this will not account for their absence near the 
poles ; on the contrary, were all other things equal (which, 
however, is not the case in the earth's atmosphere), the 
tendency to the formation of cyclones would be greatest at 
the poles ; as it is, there the rotation of any planet is most 
rapid in relation to an axis dravra perpendicular to its sur- 
face. The production of spots in the lower latitudes is 
probably due to the greater number of meteors that fall in 
there, causing greater mechanical disturbance, as well aa by 
the greater heat of those latitudes, which must give rise to a 
more energetic vertical circulation of the atmosphere. Such 
vertical circulation is certainly proved to exist by the pheno- 
mena of the sun's atmosphere, especially by the " rose- 
coloured protuberances" seen during solar eclipses, which 
are in all probability cumulus clouds. 

The following short resum^ of the most novel and im- 
portant points of this paper was read as a communication 
from me in Section A of the British Association at New- 
castle, 1863. 

" Seccbi of Rome has ascertained that the sun's equator 
is sensibly hotter than his poles. That this should be the 
case follows from the meteoric theory of solar heat. The 
asteroids which revolve rouud the sun and fall into its at- 
mosphere as meteors, probably occupy, like'the entire solar 
system, a lenticular space having its greatest diameter nearly 
I coincident with tJie aun'a eijuatui, awA v^ eo, w. sx^s-^e^ "«»s^- 
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ber of meteors must fall on the equatorial tlian on the polar 
regions of the sun, luakiug the former the hottest. The 
meteoric theory will also account for the currents in the 
sun's atmosphere observed by Mr Carrington, He finds 
that the spots in the lowest latitudes drift most rapidly from 
W. to E. Were the sun's atmosplicre, like the earth's, acted 
on by no other motive-power than the unequal beating at 
different latitudes, the relative direction of the currents 
would be the reverse of this, in virtue of the well-known 
principles of the trade-winils and " counter-tiadeB," and this 
would he true at all depths in the sun's atmosphere. But 
if meteors are constantly falling into the sun's atmosphere, 
moving from west to east with a velocity scarcely less than 
that of a planet atthe sun's surface, and in greatest number 
in its equatorial regions, there is a motive power which is 
adequate to drive its atmosphere round it from west to east, 
and with greatest velocity at the equator. The intensely 
bright meteor4ikc bodies, which Mr Camngton and another 
observer simultaneously saw traverse the sun's disc, moved 
from west to east, and they were almost certainly asteroids 
falling into the sun." 



Remarks on the Sexuality of Ike Higher Cryptogams, with 
a Notice of a Hybrid Selaginella. By John Scott, Koyal 
Botanic Garden, Edinburgh,* 

Modem researches, on the reproductive phenomena of 
Cryptogams, havo induced a number of botanists to accept 
the doctrine of their sexuality, this function being attri- 
buted to the organs known as the Antheridia and Pistillidia. 
Amongst those botanists who deny the sexual hypothesis, 
as applied to Cryptogams, a difference of opinion exists ; 
one class attributing a sexual function to tlie above organs 
as occurring in the genera Pilularia, Marsilea, Salvinia, and 
laoetos, but strangely arguing, that such an import cannot 
possibly bo attributed to these organs in the other orders ; 
while another class, — with a more consistent scepticism, — 



* Jlniiii befure Uie Botanicail Suciely uf l^ciinburgh, lOtli Harcli 18QJ. 
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' refuse to attribute a sexual import ti> these organs in any 
' order of the class, and regard all as strictly agamic. 

It would be mere surplusage, on my part, to give to the 
Society even the briefest resume of the nature of the evi- 
dence on which the soxuahty of Cryptogams is based, inas- 
much as the writings of Henfrey, Berkeley, Sumiiiski, Hof- 
meister, &c., have rendered it sufficiently familiar to all, 
and must satisfy all wlio have accepted the doctrine that 
nothing short of hybrids, artificially produced between dis- 
tinct species of Cryptogams, will induce a universal accept- 
ance of the hypothesis of sexuality as applied to these 



Several supposed instances of hybridity have been re- 
corded by authors, but these not being results of direct 
experimentation, do not by any means place the question 
beyond the reach of doubt. For example, Hofmeister, in 
his work " On the Higher Cryptogams," p. 181, states that 
Bayrhoffer " suggested certain mosses, found by him grow- 
ing wild, were hybrids between Gi/mnostomum pyriforme 
and O. fasciculare on the one side, and Funaria hygrometrtca 
on the other side." Hofmeister, liowever, remarks that he 
" has not yet succeeded in producing such hybrids experi- 
mentally, although he brought together antheridial plants 
of Qymnoatomum pyriforme and plants of Funaria hygro- 
mctrica, with their antheridial shoots cut off. The muti- 
lated plants of F. hygrometrtca always perished." 

In the case of ferns, it has been asserted that true hybrids 
exist in the genus Gymnogramma, Braun, in his " Plantarum 
novarum et minus coguitarum adumbrationes," notices seve- 
ral supposed hybrids belonging to tlie above genus which have 
appeared in gardens ; and similar notices have from time to 
time appeared in the " Gardeners' Chronicle." That now 
well known segregative individualising power of the fem- 
epore — if I may term that subordination of the specific for- 
mative tendencies in that organ to those casual variations 
of the segments or pinnie upon which it originates — ought 
to make us extremely cautious in ascribing a hybrid origin 
to any forms that may appear amongst these plants. Fur- 
thermore, the hermaphrodite nature of the prothalli, and 
the juxtaposition of the aiithetidaa,V aai. asdvu4%is^vai- '^^'^^ 
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render tlie occurrence of hybrids, in the true ferns, miicli 
leas probable, I believe, than in any other order of Crypto- 
gams. The Botrychiums auil Ophioglossums, as shown by 
Hofmeister and Mettemua, afford much higher facilities for 
aucccBsful casual hybridization than occurs in the true ferns. 
Inasmuch as in the former the antheridial and archegouial 
cells occur on opposite sides of the prothalli, so that an 
equal, or even higher facility, is thus afforded for the con 
junction of distinct individuals than the pure hermaphro- 
dite conjunctions. In the latter — or true ferns — on tlio 
other hand, where the antheridial and archegonial cells are 
produced upon the same side of the prothallus, and this 
being the under, an examination of the individual relations 
of the prothalli in a single pot will, I think, suffice to show 
that the crossing of distinct individuals must here he a most 
exceptional occurrence ; unless, indeed — as so generally 
occurs in the higher plants — nature has provided certain 
external agents. 

In the Selaginellas, the only genus of the Lycopodiaceas 
whose reproductive phenomena are known,* the greatest 
possible facilities are afforded for hybridization by the uni- 
sexual characteristics of their spores, and their production in 
distinct organs ; one kind of spore — microspore — producing 
spermatozoa; the other — macrospore — producing the arche- 
gonial cells. From these relations of the reproductive organs, 
it might be supposed that hybrids would be easily raised 
oxperiraen tally between different species. The only points 
to be studied being a slight regard to systematic affinities, 
and the relative time required for the development of the 

• Hiifmoister iioB the followiog rsniwis gn the abore point : — " Tha repro- 
iliictinn ot IhoaeLjeopodiaooa) which Lliu- powdory spates of one kind onlj, is 
iitlll a mystery. Repeataii aowings of the spores of Lj/copoduaa clanaiant, inud- 
<ialun, and Sekiffo, huva yiulded me no resnlte : but I liave la.tely often observed. 
tbSit in spores of Li/txipodium Stlago, wliich had been sown for from three to five 
months, nnnieioiia smiill spherical cells had been formed, similar to tlio mother- 
oalla of the sparmatozoa of SalaginsUa Mvelica. I have not yet found aperma^ 
lozoa inside thesa vesielea. De Bary bag lat«ly discovered that the spares of 
Lffeopodium intindalant produce b body composed of a few cells, whose structuie 
it not unlike that of tho archegonium of a. forn. It is probahlo, from these 
observations, that the similarly formed spores of Lyuopodiara, Psilotum, &e., 
e of different aeitos, and, oa in b'quiaeltim arvenu, prorlupB partly archegonix 
tdjMtrtlf f/Mmatonoa."—-' On the Highw Cryptogams," p. 898. 
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I flpermatozoa aud arcliegonial cells.* I have found, how- 
I ever, that this is far from being the case ; for, after numer- 
I 0U3 experiments, the subject of the following remarks is 
I the only one to which I can with certainty assign a cross 
I origin. Tho history of this plant may be thus briefly 
, told : — I placed thirty macrospores of Sektginclla Daniel- 
I »iana on the surface of a pot of moist sand ; over these I 
I strewed thickly tho microspores of SelagineUa Martensii, 
I and then closely covered all with a small bell-glass. In 
case of differences in tlie time required for the perfect de- 
f velopment of the male and female organs of the respective 
Bpecies, for some time after the first sowing, I frequently 
added fresh microspores of the latter species, 8. Martensii. 
I Ultimately one of the macrospores produced a germ-plant, 
I all the others proving abortive. The gradual development 
of this germ-plant I have watched with interest, and I have 
now the pleasure, through the kindness of Mr M'Nab, of 
placing it and its parent forms upon the table for the ex- 
amination of this Society. 

Previous to my noticing the individual and relative char- 
acteristics of hybrid and parents, there are4)ne or two other 
points on which I beg to make a few remarks, by way of 
obviating certain objections which may he advanced against 
the hybrid nature of my seedling ; they are as follows : — 
A. Braun (" Plantarum novarum et minus cognitanim adum- 
brationee," 1857, Appendix, p. 16) considers that Selaginella 
\ Martensii and 8. Danielsiana are conspecific ; and taking the 
I former for the normal or typical form of the species, calls it 
\ 8. Martensii normale ; the latter 8. M. compacta. Three 
L other forms, considered by some as distinct species, have 
I also been referred by Braun to S. Martensii under the 
I following names : — 8. M. Jlaccida, divaricata, and congesta. 

' * A siugle illustration will show the noccasity fcr attending to tbe jieriod 
required for the deTelopnient of the epermatozoa and archegonia in the apocies 
tried. Thus, in the closely allied Selaginella dentimlala and S. helvetiea, tho 
I gpermatozna and archegonial cells are developed in the fornier species about 
L lix weeks after sowing ; whereas, in tlie latter species, according to Eof- 
r mciatei, the microsporet lie ^tre monfAt, and the TnofrMpom between titandteiien 
ymmthi, before tbej produce their respeotire spermatozoa and aiobegonia. Wo 
I thus sea that bore, as uisowhoro, in tha vogetablo kingdom, other points than 
LjecogDiaed Byatematia offiuitiuu must be B>Ueildfid.tA\tt^Ll^ln^Iu^. 
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Mr Mooro iufornas me by letter that he is inclineil to agree 
with Braim in uniting under S. MartensCi the forms he has 
80 placed i and fur tlier more, conaiders that the seedling 
form which I have raised goes to confirm this view, by 
showing that varying forms are capable of being produced 
from the spores ; that, in fact, so far as he could judge 
from the pressed specimen (which I sent him for examina- 
tion), I had merely produced iS'. M. normaie from the S. M. 
compacta, Mr Moore continues, however, that in plants so 
peculiar as these Lycopods, a good deal of their natural 
appearance is lost under pressure.- In the present instance, 
the Society will observe, by a comparison of the hybrid 
and parent plants with the pressed specimens upon t!io 
table, the truth of Mr Moore's remarks, as respects the 
affinities in judging from the dried specimens alone, and, 
moreover, the need for that express reservation added to the 
above view, inasmuch as it is at once obvious by a com- 
parison of the living plants, that though nearer S. Mar- 
tensii in the charactera of the leaves, it — the hybrid — 
has much more affinity with 8. Damebiana in its general 
habit. 

In consequence, then, of this view of Braun and Mooro, 
respecting the conspecificncss of the parent forms, I can 
only give a provisional significance to the hybridity of 
my seedling ; satisfied, however, that even by an ultimate 
agreement amongst systematists as to the genetic affini- 
ties of the parent forma, it will simply cause a substitution 
of the term " mongrel," for that of " hybrid," at present 
given. And thus, that in either case, it will afford a stronger 
argument in support of the sexuality of the higher crypto- 
gams than any, so far as I am aware, which has yet been 
recorded.* 

On the supposition, however, that Braun has rightly re- 
garded the parent forms of my seedling as conspecific, it may 



• M( Moore, in answer to a qnet j as to Ihe oocnrrBnce of nndoubted hybrids 
amongBt the abovo plantE, wiitoa ma ag fallows : — " I am cot aware of any nell 
authenticated ineiaacea of hybridization among Crjptognma. I bavo always 
regarded the varietiaa of Gymaogrammaa (wiiiob do Hometimes preaeut aa ap- 
pearance intermodiato botweon two known sorts) as sparta — chiefly, bowaver, 
from the want ef any direct evidence uf hybridity." 
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be argued that as the S. Danielsiana — 8. M. compacta — is the 
more incipient form of the two experimented upon, it may 
yet have a tendency to produce, hy & truly parthenogenetic 
process, a varying offspring from its spores. To this I can 
answer only as follows, but the answer, I think is satisfac- 
tory. I'irst, "When the macrospores of the S.. Danielsiana 
and S. Martensii are sown alone, neither— ~s\iA I speak from 
an extensive series of experiments — will produce a single 
plant ; clearly demonstrating, as I think, a sexual reproduc- 
tion dependent on the mutual action of hoth kinds of spores. 
That consequently parthenogenesis, in so far as my experi- 
ence goes, rfoes Tioi ocewr in either of thcBe forms ; nor indeed 
in any of the species of Sdaginella which I have tried, if 
sufficient care be taken to exclude the microspores. Agajn, 
secondly, When the microspores and macrospores of the S. 
Danielsiana and Martensii are each purely commixed and re- 
spectively sown in distinct pots, they reproduce themselves 
perfectly, as I have in several instances proved by experi- 
ments. That the Society may he enabled to judge as to the 
truth of this statement, I have placed upon the table seed- 
ling plants of both forma, all of which betray at once their 
respective parents. Conjoining, then, the latter with the 
foregoing evidence, i.e., the non-development of the macro- 
spores when sown alone, and the facility with which both 
forms reproduce themselves when the two kinds of spores 
are mixed ; and comparing them with the previously given 
history of the presumed hybrid, we are thus, as I am inclined 
to think, afforded, firstly, most conclusive evidence of the 
existence of true sexual organs in these plants ; and, secondly, 
indubitable proofs of the mixed origin of the seedling plant. 

Let ua now see in how far this view of the mixed origin 
of the seedling plant is supported by an individual and 
comparative examination of the morphological character- 
istics of the latter and its parent forms. First, for the in- 
dividual characteristics : — 

I. Selaginella Martensii. — jS^tie sessile, linear, somewhat 

attenuated, from 8 to 10 millimetres long. Bracteas ovate, 

te, denticulate. Microsporangia ovate, suhtrun- 

cate, tumid, f of a millimetre, Microspores reddish-orange, 

^ of a millimetre, somewbat "virmV^ei. o^^ ^^««^?^K'^- 
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M<icro8pore8, greyisb-wliitc, i- of a millimetre, reticulated. 
Stem, ascending, flexuoae at the extremity, branches spread- 
ing. Leaves oblong-ovate, oblique, falcate, somewhat blunt, 
3 to 4 millimetres long ; anterior base sub-dilated, margin 
ciliat«d, posterior bane rounded, margin denticulated, Sti- 
puliform leaves oblong or oblong-ovate, acuminate, den- 
ticulate, cariuate, recurved, 2 millimetres long; exterior 
base auricled, and bordered with a few long hairs ; interior 
rounded, and nearly entire. 

2. Selaginella Danielsiana. — i^iie sessile, short and thick, 
6 to 7 millimetres long, Bracteas ovate, acute, denticulate. 
Mtcrosporangia oblong, tumid, ^ of a millimetre. Micro- 
spores brownish-grey, wrinkled and granulated as in S. Mar- 
tensii, tV of a millimetre. Mrwrosporcs wliite J of a milli- 
metre, reticulated. Stem ascending, branches short, rigid, 
erect, sub-fas tigiate. Leaves ovately-oblong, 4 to 5 milli- 
metres long ; anterior base dilated, and sparingly fringed 
with long hairs ; posterior base sub-truncate, margin entire. 
StipuU/orm leaves ovate, acuminated, carinate, recurved, 
3 millimetres long; exterior base auriculate, margin sparingly 
ciliated ; interior base rounded, margin entire. 

3. Selagmella Danidstana-Mariensii. — Spike sessile, short 
and thick, 3 to 4 milUmetres long. Bracteas ovate-triangu- 
lar, shortly mucronate, denticulate. Microsporangia ovate- 
oblong, half a millimetre long, tumid. Microspores brown- 
ish-grey, finely granulated, size very variable, from the 38tli 
to 30th of a millimetre ; a high percentage apparently imper- 
fectly developed, Macrospores white, J of a millimetre, 
obscurely reticulated. Stefm ascending, branches numerous, 
short, rigid, erect, and sub-fastigiate. Leaves oblong-ovate, 
bluntish, slightly oblique, 2 to 3 millimetres long ; posterior 
margin denticulated ; anterior margin entire. Stipuliform 
leaves lanceolate-ovate, shortly mucronate, carinate, 1 to 2 
millimetres long. 

Again, secondly, by a relative comparison of the hybrid 
and parent forms, we have something like the following 
results: — First, in the short, erect, rigid, and somewhat 
fastigiate branches (destitute of any principal or leading 
shoots) of the hybrid plant we have a marked characteristic 
of the female parent, the S, Danielsiana. As in the latter 
species, the right and left forks o? VW \,6xni\u?i.\ix>.4.6.ifc\ii 
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1 general imbued with an equal degree of the vegetative 
force, BO that both forka being developed alike, the plants 
thereby assume a dwarf, compact, bushy habit. In the 
male jjarent — S. Martensii — on the other hand, the right 
and left forks of the terminal bud are alternately more 
vigorously developed, so as to give rise to an apparently 
principal axis, or leading shoot, with a right and left series 
of branches, and a- lax, somewhat spreading habit to the 
plants. Secondly, In the form of the leaves, and their 
somewhat lax rachidal disposition, the hybrid exhibits more 
affinity with the male than the female parent, the only 
difference being a decreased size. In the denser cellular 
structure of these organs, however, and likewise in the 
deep lustrous green, with the brownisii-tinted stems, the 
hybrid again approaches the female parent. In the form 
of the stipuliform leaves and bracteas, it differs from either 
parent, and here approaches another of the forms which 
Eraun has referred to the :S'. Martensii, viz., S. M. congesta. 
Thirdly, In respect to the characteristics of the organs 
of fructification, there is a great similarity in the three 
forms, those of the hybrid being the smallest, Tliere is 
one point, however, in connection with them, worthy of 
a passing notice, namely, the relatively great variability in 
the sizes of the microspores of the hybrid — a high per- 
centage of which are badly developed — as compared with 
those of the parents ; while the macrosyores, though smaller 
than those of the latter, present in general very trifling 
relative difl'erences, and so far as I can judge, until I have 
time to test their germinative capabilities, perfectly de- 
veloped. We have here a curious and interesting — real or 
apparent — analogy, with that which occurs in the phenomena 
of sterilisation in the hybridisation of the higher plants. 
Hybridists have shown, that in the latter class of plants, 
the pollen is more susceptible to the sterilising action 
than the ovules, and that in general, perhaps invariably, 
as baa been maintained, we find that if the anther-cases 
contain a few grains of perfectly developed pollen, the 
ovaries also will contain a higher percentage of ovules 
capable of fertilisation.* 

' I faelieTB an e^eeptton, of irhich I -wiM BBJaBt^ m-jt^t <>■ ftua tiCTtTwgttCT^ 
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W&rUcal and Natural History of LupuUne. By M. 

J. Personne. Tranalated liy George Lawson, LL.D. * 

ProfeBfior of Cliemistry in Dalhousie College, Halifax, 

Nova Scotia. (Plate 11.) 

Note by Translator. — Considering the great importance of 
tLe hop in an economical point of view, we might expect 
oar scientific and manufacturing works to contain a some- 
what eatiefactory statement of the chemical products of the 
hop, and of the nature and development of the remarkable 
organ by which these products are secreted. This, however, 
is far from being tJie case ; and intelligent brewers in 
Canada, puzzled by the contradictory statements that have 
been put forth, have frequently applied to me for informa- 
tion on this as on other scientific points connected vrith 
their art. I have therefore thought that a translation of 
M. Personne's Memoir, published some years ago in the 
" Annalea des Sciences Natnrelles," might not be without 
its use. In some of its bearings, the subject is of much 
interest in a strictly scientific point of view. It is obvious, 
likewise, that an acquaintance with the chemical properties 
of Lupuline is important, not only to the brewer, but to the 
hop-grower, the exporter, the manufacturer of hop-extract, 
and, indeed, to every one who has to handle an article so 
prone to change its character, and, consequently, its com- 
mercial value, from apparently trifling causes. The Ca- 
nadian brewers having a favourable grain -market, and an 
unlimited supply of excellent water in the great lakes, 
almost entirely devoid of organic matter, have the means 
of manufacturing excellent beer. But much of the hops 
used requires to be imported from England. Canadian 
hops are grown to some slight extent at Kingston, more 
abundantly about Pictou, and Belleville, C. W,, and espe- 
cially farther to the westward ; but the best qualities of 
hops are always imported. The Canadian hop gives greater 
flowering period, to the aliove law, ocoure in the bigeooric hybrid of the 
Rhododendnm Chanueeiilvs, and the Mamaia emparifolia — the Bryanthut ereeha 
(Orahain), inasmuch as I have fuund BppaTently well-ilevelopeil pollen grains 
in the anthcT-caaes, yet I have repeatedly failed in fertilising tlije plant with 
its own pollen, or that of nillicr parent, 

• Head before the Botanical Bociet; of Ediuborgfa, 10th March 1864. 
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bitterness, but is deficient in delicacy of aroma. Were 
pains taken (and I have reason to believe that hitherto tliey 
have not been taken) to select suitable varieties from the 
Kentish hop-gardens, and to aacert-ain, more precisely than 
we «a yet know, what are the special influences of certain 
soils and climates, no one can doubt but that a great im- 
provement would result in the character of Canadian hops. 
All attempts in this direction must proceed upon a correct 
knowledge of the nature of the substances which give the 
hop its economical value ; and although M. Personne'a 
memoir is more complete and satisfactory than any other 
that has been published, yet it is to he hoped that by 
again calling attention to the subject, additional informa- 
tion may he obtained on points that are still imperfectly 
made out. 

The cones of the hop {Humulus Lupulus) employed in 
therapeutics, and especially in the manufacture of beer, owe 
their properties to a multitude of yellow corpuscles, re- 
sinous and odorous, which are separated very freely in 
bruising the ripe and dry cones. These small bodies have 
been successively called by the names of Lupnlin, Lupuline, 
and Lupulite. It is to these that the hop owes its bitter 
and aromatic flavour ; for if the scales and the fruit are de- 
prived of this yellow powder, the cones lose those properties 
on account of which they are sought after. 

The importance of this substance has been known for 
a suflciently long time. In 1821, Dr Ives of Kew York 
attempted to determine its principal constituents, and en- 
deavoured to introduce it into therapeutics under the name 
of Lupulin. In France, almost about the same time, 
Plancbe likewise concluded that it was a proximate sub- 
stance, and named it Lupuline, because, said he, " This 
substance is to the hop what quinine is to cinchona or 
strychnine to nux-vomica." 

In 1822, MM. Payen and Chevallier made the most com- 
plete chemical analysis which we have of this substance. 
They thereby demonstrated the complex nature of lupuline, 
and, consequently, the error of Planche ; but the small 
quantity of substance upon which these cl\ea\\?.^ ^w^«i5i.. 
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did uot permit tliem to study sufficieutly well the bodies 
which they Lad obtained from it. 

Lastly, in 1827, M. Raepail published, on the organisa- 
tion of lupuUiie, the unique work which exists on this sab- 
ject. That author sought to demonstrate the analogy of 
this body with the pollen, as much by the investigation of 
its structure as by that of tlie action which the various 
solvents and chemical reagents exercised upon it. He 
designated it under the name of pollen of the /oliaceous 
organs, " because its office," said he, " is to fecundate the 
bud, just as that of the pollen of flowers is to fecundate the 
ovary." I review farther on the observations of M. Raspail. 

Struchire and Development o/Lupuline. 

The lupulino obtained from cones that have arrived 
at maturity presents itself in the form of a yellow powder, 
whose tint varies according to the length of time which 
liaa elapsed since it was gathered. In the fresh state, it 
has a greenish-yellow colour, which afterwards passes into 
a golden yellow, deepening more and more the longer it is 
kept, especially when exposed to contact with air. The 
form of the lupuline, when it has arrived at its complete 
development, may be compared to that of an acorn with its 
cup. Just as soine acorns are more or less lengthened at 
the base, so also some of the grains of lupuline are more or 
less elongated. The length of these grains varies between 
yViitha and yVoths of a millimetre, and their thickness 
between iVjths and jVsths ; but in general the two parts 
of the lupuline, the superior and inferior, are strictly pro- 
portional. We sliall later see the reason. 

In comparing tbe lupuline with an acorn, I do not mean 
to say tliat it is, like it, composed of two solid parts, one of 
which encloses the base of the other. The comparison can 
only be applied to the external form, for they differ in all 
other respects. In fact, the surface of the two parts, su- 
perior and inferior, of the lupuline, is perfectly continuous, 
only the superior, at its point of insertion on the inferior, 
is bent a little inwards towards the centre, and it is the 

ight curve which it makes that gives it the acorn form. 
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Tliese two parta present on the exterior, even tinder a 
magnifying power of from 200 to 300 diaraeters, a structure 
apparently similar. Both appear to be composed of cel- 
lules more or less irregular, which, however, are frequently 
disposed with a certain regularity from the centre to the 
circumference ; they are eometimes ranged in radiating 
series from the summit of the superior part, and from the 
base of the inferior to the circumference or median line, 
which unites them. The cells, therefore, increase in size 
from the two extreme points to the (median line) point of 
junction. But as I said just now, this structure ia only 
apparent in theupper half ; because if we succeed in making 
a longitudinal section in the direction of the axis of the 
grain of lupuline, and adjust the same, when placed under 
the microscope, in such a manner that the plane parallel 
with ita axis shall be in tlie focus of the instrument, it will 
be seen that the lower half of the grain is a sort of cupule, 
composed of a single layer of cells. It is hy the base of 
this cupule that the grain is attached to the epidermis of 
the bracts, calycine leaves, Ac It is observed, besides, 
that the upper half consists only of a very thin continuous 
membrane, and that the cells, which are depicted upon its 
surface, are nothing more than the imprints of utricles, the 
origin of which we give further on in describing the for- 
mation of this organ, this singular gland. The space 
embraced between this membrane and the interior of the 
cupule is occupied by a yellow liquid, the nature of which 
we shall examine fully farther on. The cellules which 
compose the cupule are also filled ; it is these that secrete 
it, as we shall presently see. 

One sees already that this description of lupuline differs 
essentially from that given by M. Easpail in his " New 
System of Organic Chemistry," 1833, page 175. Here, 
in effect, is what he says ; — " Examined hy the micro- 
scope, this yellow powder (the lupuline) is seen to be com- 
posed of vesicular organs, rich in cellules, varying in size 
about the ^th of a millimetre, and of about the form of 
that represented in figure 6 of plate v. (of his work.) 
Each of these grains, when dried, is of a beautiful golden 
yellow, somewhat diaphanous, fiatteued, 'gi%w£^\iv&% i^i'o.^Ki'sst.'f. 
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part of one of its two surfaces the mark of its point of 
attachment, by which the grain haa been originally attached 
to the organ which produced it, which mark I usually de- 
signate by the name of bilum. . . . When these grains 
are examined, as recently obtained from the Btill living 
female cone, they are found to be pyriform, with a peduncle 
terminated by a hilum," .fee. 

And farther on, § 387, pp. 176, 177, M. Kaspail attempts 
to prove that the grains of lupuline emit pollen tubes, and 
that these are produced in contact with water. The con- 
clusion of this paper will show the cause of the error of 
this observer. 

Let ns now study the origin of lupuline. 

It commences like a hair, by one cellule I (fig. 3, Plate 
11,), which is developed between cells of the epidermis e. 
This cellule, projecting to the exterior, is divided by a 
transverse partition at the level of the external surface of 
the epidermis. The utricle a, ovoid or elUptical, which 
results from this division, is in its turn divided transversely 
(fig. 4, a). The two new utricles enlarge ; the superior 
a (fig. 5) is more dilated than the other, and is filled 
with somewhat granular matter ; the inferior p forms a 
short pedicel, which unites the former to the epidermis e, 
by means of the primitive cell I. Thus far the multiplica- 
tion goes on by transverse division ; it now proceeds verti- 
cally. The terminal cellule a divides longitudinally into 
two, as shown by figure 6 at a. Each of the two utricles 
which thus originate produces in its turn, either one after 
the other (figs. 7 and 9), or simultaneously (figs. 8 and 10), 
two cellules, so that by this time the pedicel p is termi- 
nated by three cells (fig. 7), or by four, as in figure 8. 
Tiie figures 11 and 12 show more advanced stages of this 
subdivision. There now appear some new utricular ele- 
ments in the interior of the terminal cells, Figure 13 
degree of multiplication still more advanced ; in 
it may be clearly observed, in a a a a, the four terminal 
cells of figure 8, and that they liave divided in a radial 
manner and parallel to the circumfereuce. In figure 14, 
which indicates a later phase, may also be observed the 
four original divisions ; but the cells of each of these are 
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Btill more numerous than in the preceding figure. It 
not uufrequently happens that the utricular multiplica- 
tion parallel to the raja ia more marked than that which 
occurs in the other direction, in which case the section ap- 
pears as in figure 15. It is at this stage of development of 
the lupuline that its edges become raised ; then from the 
discoid state it becomes cup-shaped. Figure 16 represents 
some of these cupules which are almost arrived at the per- 
fect state. They have longitudinal striee, interiorly and 
exteriorly ; that is to say, in the direction of the utricular 
multiplication parallel to the rays. These elegant cupules 
appear eessile in consec[uence of the pedicel not being elon- 
gated. 

When the enlargement of the cups has ceased, other 
phenomena take place in the interior of their tiasuoa. Each 
eupule consists, at this time, of a layer of cells, which is 
covered with a cuticle on its two faces, the interior and 
exterior ; then commences the secretion of the yellow liquid 
before mentioned. It is poured out on the whole internal 
surface of the eupule between the secreting cells and ihe 
cuticle which covers them. The latter, detached from the 
cells by this flowing, is gradually raised completely from 
the whole extent of the internal surface (fig. 17 d), and 
finally pushed up like the finger of a glove ; it is now that 
the lupuline takes the form of an acorn (figs. 18 and 19), 
to which I have compared it ; it is then arrived at its most 
perfect stage of development. 

It is curious to observe under the microscope the rising 
of the cuticle. It may be caused artificially, by placing 
the cupules in water slightly alkalieed, which penetrates 
their walls better than pure water. They may he seen suc- 
cessively passing through all the intermediate stages be- 
tween the form I of figure 16 and that of figure 18. 

If we examine the fresh but perfectly developed lupu- 
line in water, itia seen to swell gradually, becoming turgid 
by endosmose, then all the cells of the eupule appear as a 
perfect network, and it is then evident that the imprints 
marked upon the cuticle disappear almost completely. The 
enlargement increases to the point of bursting of the grain, 
and it then emits a perfect cloud, formed b^ «. -cwLilutovVi s5\. 

ItfEW SEBIES. VOL. XIX NO. H. ASaii. \?ift4. 
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small globules of essential oil ; it frcijuently happens that 
these globules, by uniting, form a globule somewhat large, 
which is very well seen on the summit of the grain in front 
of the rent. 

This rent is generally made at the junction of the cuticle 
with the edge of the cupule. The cuticle is raised, as a 
cover, and, as the cupuies open, the cuticle is detached, ami 
swims away in the surrounding liquid. Occasionally during 
thifl action it occurs as much in the wall of the cuticle as 
in that of the cupule, according to their greater or less re- 
sistance. 

An alkaline solution and alcohol act more rapidly than 
water, because, by dissolving more readily the resinous 
matter which impregnates the walls of the grains, they 
render the penetration more easy. 

It has never been possible for me to observe the pre- 
tended pollen tubes seen by M. Raspail, in examining the 
fresh lupuhne. But if we examine lupuline that has been 
kept for some time, we observe a very few grains which are 
with difficulty impregnated witii liquid in this or that place, 
and which, breaking a long time after most of the others, 
permit the exudation of a viscid matter. This matter, 
moulding itself in the aperture which gives it passage, 
slightly resembles, to a certain extent, a pollen tube, and 
it was this most probably that was seen by M. Easpail ; 
hut it requires only a slight examination to account for the 
appearance, which is most certainly due to the interior 
matter of the grains having been dried dissolving with 
diiHcuIty. 

The lupuline is produced on the ovaries, on the inferior 
surface of the bracts and on that of the leaves. It is equally 
met with on the stem and on the stipules ; but it is only 
on the ovary and on the scales of the cono that the lupu- 
line arrives at its complete development. On the leaves, 
on the stipules, and on the stem, it is never met with ex- 
cept in the state of cupuies more or less advanced, or all 
simply of discs, which readily wither up and are shed. 

The lupuline is then a gland, which contains a complex 
liquid, of which we now proceed to investigate the nature, 
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Chemical HistoTy of Lupuline. 
The matter contained in the gland, whicli I designate 
by the name of Lupuline, lias a very complex composition ; 
its constituent principles may be claaaeii into two groups : 
the one embracing those that are volatile, and are obtained 
by distillation with water ; the other those tliat are fixed, 
or at least not volatile with steam. 



Examination of the Volatile Principles. 

Tho product of distillation consisted of a solution decidedly 
acid, which reddened toumesol paper, and upon which 
floated an essential oil, coloured occasionally of a most 
beautiful green. 

The proportion between the quantity of essential oil and 
of acid of the liquor distilled varied according to the quahty 
of lupulino employed in the operation. Besides, the lupu- 
line when as fresh as possible, furnished at once a less acid 
liquor and a greater quantity of essential oil than tho older 
lupuline, which gave, on the contrary, more acid and less 
essential oil ; the latter is likewise drier and more resinous 
than that obtaioed with the freshest lupuline. 

The quantities of essential oil which I obtained with the 
lupulines of different ages, have given me tlie following 
proportions : — With recent lupuline I obtained as much as 
1 from 100 of the essence, while with older lupuline I have 
had not more than 0"61 from 100, that is near my propor- 
tion. 

Volatile Acid of Lupuline. 

If we next separate the essential oil from the acid liquid 
obtained, as I have described, by distillation of lupuline 
with water, and saturate the liquid with some carbonate of 
soda, and then evaporate to dryness, it yields as residue a 
mass of a soapy aature, which liquefies by heat and becomes 
very solid ou cooling, it is with difliculty permeable by water, 
which, however, ultimately dissolves it completely ; it, in 
short, comports itself liiie the compounds of fatty acids with 
alkalies. 

This mass, dissolved in a small tjuantity of water and 
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tlieu treated with sulphuric acid diluted with its weight of 
water or with gelatinous phosphoric acid, yields some sul- 
phate or pliosphate of soda which remains in solution in the 
aqueous liquid, to the surface of which is seen to float a 
hrown oily liquid, difl'using a strong and disagreeable odour 
of butyric aud valerianic acids. 

Subjected to distillation this liquid fumisbed, by many 
successive rectifications, a product which boiled at + 175 
degrees (=347'^ Fabr.), and distilled without alteration at 
this temperature ; the first portions carried over water in 
excess, which was thus separated with sufficient ease. 

This acid, obtained iu a state of purity, is a liquid, 
ehghtly oleaginous, very fluid, colourless, with a strong and 
persistent odour of valerianic acid ; its flavour is acid and 
piquant ; it produces a white stain on the tongue in the 
manner of energetic fatty acids ; it is not solidified by a 
cold of —16 degrees (= +3"' 2 Fahr.), and remains per- 
fectly limpid ; it burns readily with a smoky flame. The 
specific gravity of this acid is found to be 0'9403 at + 15 
degrees ( = 59° Fahr.). It corresponds to that of valerianic 
acid, which has been found to be 0-937 at + 16-5 (=61°-7 
Falir.) 

■ I omit here the description of all the analyses which 1 
have made for ascertaining the composition of this acid. 
All lead to the formula of valerianic acid. I have pur- 
posely multiplied its combinations with oxide of copper, 
oxide of silver and baryta, in order to be well satisfied of 
its true constitution. But the odour alone of lupuline, 
especially of that which has been kept for some time, does 
not admit of ■doubt of tlie existence of this acid among the 
bodies which this substance contains. 

Volatile Oil o/LufmUne. 
This crude essential oil — that is to say, such as has been 
given by distillation of lupuline with water — is an oleagin- 
ous liquid, more or less fluid according to the state of the 
lupuline which furnished it, and of a specific gravity less 
than that of water. It has at the same time a somewhat 
intense colour of yellowish green, more frequently of a 
beautiful green ; its odour recalls slightly that of the hop; 
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but this odour does not rcsemtilc that of valerianic acid when 
the oil has not undergone oxidation or contact with air. 

Subjected to distillation, it enters into ebullition at + 140 
degrees (=284° Pahr.), and distils for some time at+150° 
( = 302'' Fahr.) to 160 degrees (=320° Fahr.), but the tem- 
perature rises gradually, and when the process is finished, 
is + 300 degrees (=572^^ Fahr.) 

The portion of this essence obtained between 150° (=302*^ 
Fahr.) and 160° (=320'' Fahr.) is a sufficiently thin hquid, 
slightly amber-coloured, of an odour which does not resemble 
that of the hop, and of a specific gravity of 0'8887. It has 
not an acid reaction, but, on exposure to air, it acidifies and 
becomes resinous ; it is slightly soluble in water, to which 
it communicates its odour, and the solution exposed to the 
air acidifies rather readily ; it is soluble in alcohol and in 
ether. With a cold of - 17 degrees ( + 1'^ Fahr.) it lost 
a little of its fluidity, but its transparency was not altered, 
even after four or five hours' exposure to that temperature, 
[t deviates to the right the rays of polarized light. Its ro- 
tatory power (Dextrogyrate) has been found by the red 
glass to be + 2-7:::^ for the length of 0"-080 ; it is then of 
+ '2-7 
80 xD 

Nitric acid gives at first a beautiful purple colour ; after- 
wards, if heated a little, the reaction becomes more lively, 
and the products furnished are a resinous matter and vale- 
rianic acid. 

Potash in solution fails to attack it at a boiling tempera- 
ture ; but if wo form an emulsion with a concentrated 
solution of potash, and expose the mixture for some time to 
contact with air, we find that there are produced valerianate 
of potash and a resinous matter, 

Fused potassa transforms it into carbonate and valerianate 
of potassa, with disengagement of hydrogen and of a hydro- 
carbon liquid. 

This reaction of potassa is very important, because, after 
some useless trials, and a great number of analyses, it ren- 
dered clear the true nature of this essence, placing it by the 
side of the eseeutial oil of valerian. 
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In fact, the compositioD obtained l>y analysie of the crude 
essence, may be represented by the furmnla CsaHigOa ; 
that of the esscDi^e distilled between + 150 and 160 degrees 
(302° and 320"' Fahr.) by the formula CjaHigOj. 

In submitting these essences to the action of fused po- 
taasa, there were obtained products in which the quantity 
uf carbon and of hydrogen increased each time that they 
were submitted to a renewed action of potassa, while the 
proportion of oxygen decreased. Finally, after many suc- 
cessive treatments, we finished by having a perfectly pare 
hydro-carbon. 

This hydro-carbon is a colourless liquid, which boils at 
+ 160 degrees (320'' Falir.) It does not acidify hy contact 
with air ; it is as difficult to be altered by contact, for a 
score of days, with pure oxygen. Its composition, deduced 
from analysis, is represented by the formula CmHi ; it is 
consequently the same as that of the oil of turpentine and 
of bomt^ne, which M. Gerhardt has found in the essential 
oil of Valerian. But this body, altliougb possessing the 
composition of oil of turpentine and of bomeeue, is not the 
same, but isomerous with these last ; for I have not trans- 
formed them into solid camphor of Borneo, neither by the 
action of nitric acid nor by that of potassa. Kept for some 
time on a solution of potassa, it acquired the odour of thyme, 
sufficiently to show an approach to tliymol. 

We see that the action of fused potassa upon the essential 
oil of hop, consists in setting free a hydro-carbon liquid 
CjoHg, and in retaining an oxygenated body, which it trans- 
forms into valerianic acid and carbonic acid ; results abso- 
lutely similar to what M. Gerhardt has obtained with the 
essence of valerian. 

It is not easy to separate the oxygenised principle of this 
essential oil, because it is found to be retained in the thickish 
resinous matter, which does not permit the separation with- 
out great difficulty. 

The essential oil of lupuline is clearly, then, to be consi- 
dered as a complex oil, constituted by a liydro-carbon CioHg, 
and a body containing oxygen of the formula Ci^IIioO, 
analogous to valerol of the essential oil of valerian. The 
formula of the crude oil Cj^H^Og, may be represented by 
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3 (CijHjoO,) +2 (OioHg) i that of tlie oil rectified between 
+ 150 and 160 degrees (302" and 320" Fahr.) by CiaHio02 + 

The process by wliich it may be obtained as free as pos- 
eible from extraneous matter, consists in preparing a tinc- 
ture of lupuline witli alcohol, of 36 degrees ; to treat this 
liquid with an alcoholic solution of tartaric acid, which 
fortoa a precipitate somewhat abundant, of bitartrate of 
ammonia. The liquid separated from the precipitate, is 
added to a little water, and submitted to gentle heat in a 
capsule exposed to the air ; the alcohol, in evaporating, 
leaves separate, at the end of two or tliree days, the resinous 
matter of the solution, acid and bitter. This bitter liquid 
is then deprived of the excess of tartaric acid which it con- 
tains, and then made to digest with some carbonate of lead 
recently precipitated ; the mass, evaporated at the lowest 
possible temperature, is treated by boiling alcohol, which 
dissolves only the bitter matter. 

Mesinous Matter. 

The resinous matter is very abundant in lupuline ; it forms 
itself alone nearly two-thirds of its weight ; it retains always 
a certain quantity of the volatile oily products, which gives 
to it a variable consistence, and preserves at tlje same time 
the peculiar odour of lupuline. It is oxidized by contact 
with air, especially in presence of water, and its colour then 
passes from a golden yellow to a deep brown tint, at the 
same time that it hardens. It is largely soluble in water, 
to which it communicates the property of lather hy agita- 
tion. This solution presents an acid reaction, and is com- 
pletely altered by evaporation in contact with air. 

The alkalies dissolve it in the cold, and separate an in- 
soluble part. This resin, insoluble in the alkalies and in 
water, is soluble in alcohol ; it is dry, friable and inodorous. 
The alkaline solution, saturated by an acid, sets free the 
resinous matter with its original properties, and retaining 
some valerianic acid which is got by distillation, lastly, 
nitric acid with heat attacks this resin with energy, but 
without producing special reaction which would serve to 
characterise it. 
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To obtain this resin as pure aa possible, tbe lupuline must 
be exliausted by long boiling in water, which drives tiff the 
volatile products, and disaolvea the bitter matter. The in- 
soluhlo residue, composed of resin and of disintegrated tissue 
of the lupuline grains, well washed and dried, is then treated 
by boiling alcohol, which sets free, when cooled, a certain 
qaxaiiiy oi wcixy matttr ; the alcoholic liquor, filtered after 
cooling, furnishes the resin by evaporation of the alcohol. 

Tbe wax is contained in the cells which compose the 
cupule of the lupuline grain ; it exists also in the scales 
which constitute the cone of the hop, and by treating these 
scales with boiling alcohol, it is procured in sufficient quan- 
tity. It is dry and pulverulent, inodorous and tasteless ; it 
begins to soften at +80 degrees (176° Fahr.), and is fully 
melted at +100 degrees (212° Fahr.) Strongly heated, it 
gives two volatile products, which diffuse an odour of wax ; 
it burns without residue, producing a white shining flame ; 
this matter resembles, as we see by its properties, the wax 
of the sugar cane. 



Explanation of Plate II, 
Fig. I- Cone of Hop. 

Fig. 2. Terminal bud enveloped by tbe Btipnles, 1 1, on nhicb ftro marked 
the granalatioSB, which rBpreeent the cupnlea and the diaca indi- 
cated by tbo figuiea 14, 16, 16, &c. 
Fig. 3. Lupuline originating ; 1 1, epidermis; I, primordial cellule of lupti- 
■ line, by which it ia attached to the epidenuis ; a, cellule produced 
bj the preceding, and which gives rise to the fotlawing modifica- 

Fig. 4. I, epidenuis ; I, primordial cellule; a. cellule divided Cransversel}' 
into two ; the inferior diTiBibn constitutes the pedicel of the lupu- 
line, the BupericT forme the gland of the aamo. 

Fig. 5. e s, epidermis ; I, primordial cellule; p, pedicel ; a, cellule contain- 
ing grey matter with granales. 

Fig. 6. p, pedicel : o, cellule divided inlo two longitudinally. 

Fig. 7. p, pedicel ; a, repreaentB one of the two'cells of the preceding figure, 
sabdivided longitudinally into two ; a', is another cellule, not so 
parted. 

Fig. 8. «, epidermis ; p, pedicel : a, gland formed of four collulca. 

Fig, 0. Qland, represented in figure 7, front view ; a, is tbe cell not divided ; 
a', the cell which is parted into two longitudinally. 

Fig. 10. Gland a of the Bgnre 8, front view. 

Fig. n. The same gland more advanced, in which are seen many cells origi- 
nating by the intro-utricnlar mode of multiplication. 
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I Fig, 12. TliB samu gland, soon on the face, unii a littlo farther a<lvnaced. 
liFig. 13. Gland more advanced, in which the fonr cellnleB o( figiirea 10, II, 
I and 12, are subdivided parBUeUy to the my, and parallelly to the 

I circnrafelenoe ; each of the cellfl is indicated by a a a a. 

\ Fig. 14. Gland in which the utricular multiplicatiou is still more advanced. 
I The four mothsr cells of iig. 10 are atiU visible, and indicated bj 

I Fig. 15. ShnwB the aspect mhicli the glauds proaent when they have acquired 
[ a aomu\ihatconsidurah1o sizQ ; e. epidermis ; i, tlio gland. 

I J^g. 16. Glands more advanced. The edges of the discoid glands, as seen in 
1 preceding figures, are here raised, forming cupulos, I, I; e, epi- 

I dermis. 

i Pig. 17. Cupula from the internal (or upper) surface of which the cuticle if is 
I detached, and elevated by the secretory products. 

I Fig. IS. Lupnline, which has acquired its complete development ; e i, secret- 
I ing cnpnle or proper gland, surmounted by the cuticle c s, raised 

[ up by tiio products of aocrotion. 

I Fig. 19. Grain of lupuline Dnlarged ; c i, cupule or gland proper; i, point of 
I attachment ; e s, elevated cuticle. There is seen on this last thi 

I impression or trace of the cellules ol the cupule, on the cavity of 

I which this cuticle was applied. 

I Fig. 20. Longitadinal set'tion of a grain of lupuline ; e i, onpule composed of a 

1 single layer, which seoretoa the contained liquid; e s, cuticle de. 

tachcd from the internal surface of the eupule by the secreted 

The figures are from the pencil of M. Trocul, 



Bemarks on the Sexual Changes in the Injloresence of 
Zea Maya. By Mr John Scott.* 

ITlie florets of the Indian corn, Zea Mays, aa is well 
known, are unisexual, and so placeiJ that the male florets 
form a terminal panicle, or raceme, and the females in- 
ferior lateral spikes. In the male panicle the spikelots 
are two-flowered ; both florets perfect and characterised by 
two glumes, two squamulse, and three stamens. In the 
female spike, the spikeleta are also two-flowered, but in this 
case the inferior floret is neuter ; two paleee alone being 
developed, the superior fertile, and possessing two or three 
palete, an oblique, sessile ovary, and a long compressed 
style, bifld, and pubescent at the apex. 
In the abnormal specimens which I now submit to the 
Society, the male and fomaJo florets, in place of being 



Mr John Scott om Ike Sexual Changes 

arraDged as above, ou distinct axes of the plant, occur 
more or less irregularty ou a single axis, Thus, in sijecimeu 
No. 1, we have a female moDoicous Epike ; i. e, a female 
epike, producing both male and female florets. In thia 
case the basal portion of the spike is normal, presenting 
several circles of the perfect grain; the upper and major 
portion of the spike, on the other hand, haa every floret 
converted into the male form ; each spikelet, be it observed, 
producing itvo perfect male ^florets. In other caeea, how- 
ever, the upper portion of the spike retains its feminine 
character, wliile the basal portion assumes the male ; or 
again, we may have an irregular intermixture of male and 
female florets over the whole spike. 

The metamorphosis of the female into the male floret is 
not, -however, always complete, and this is more especially 
80 in such cases as the latter, -where there is no definite 
arrangement of the male and female floret. From the 
special theoretical interest now attached to these imperfectly 
metamorphosed florets, in their association with others 
perfectly metamorphosed, I will here describe one or two 
of the most instructive M'hich have come under my ohsorva- 
tion. First, In the superior floret of a female spikelet, the 
stylo was abortive, ovary rudimentary, squamulffi developed 
(though smaller than those of a normal male floret), glumes 
lanceolate-acuminate ; in the inferior floret the stamens, 
8quamul93, and glumes were perfectly developed ; bo that 
the normally neuter floret of the female spikelet was in this 
case converted into a perfect male ; whereas a very imper- 
fect metamorphosis has been effected in the case of the 
fertile female floret. Again, second, in another spikelet, 
from a female spike, I found the superior floret presenting 
all the characteristics of the normal male floret ; while the 
info'ior (though still retaining its neutrality of function) 
— stamens and pistils being alike abortive — presented by a 
pair of lanceolate acuminate glumes, and two minute cuneate 
squamulEe, an evident tendency to assume the male form also. 

If we now turn to an examination of the male panicles, 
we are at once struck with the rare occurrence of the mo- 
noicous structure in them, as compared with the occurrence 
of such a structure in the female spikes. Somehow — and 
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I in (mficult to understand why it ehoulJ be so — tlie female 
i in this instance, as indeed in most other unisexual 
plants, are much less prone to hecome developed in the 
f male flowers than are the male organs in the female flowers.* 
On this account, then, I trust the Society will bear with 
me while I briefly attempt to describe the few male monoi- 

toous panicles, which I have been fortimate enough to ob- 
'tain ; they are as follows : — 
First, In specimen No, 2, — a terminal panicle, — the pri+-i 
mary axis bears male and female florets ; the florets of I 
the former are perfect in the upper portion of the axis, 
which they exclusively cover, but in the lower portion, 
where they approach the female florets, the superior floret 
in the majority of the spikelets is alone perfect ; while 
in the inferior floret the stamens occur in a more or less 
rudimentary condition. The female florets of the primary 
Laxis are all imperfect, the ovary existing in a rudimentary 
Tfonn, and the stamens utterly aborted in the superior 
Ifflorets; whereas, in the inferior florets of the apikc- 

' May we not regard this ae probftbly indieatiTe of those homologioal dig- 
DctioDB betwcea the mala and female organB of plants, insisted npon bj 
Bobleiden andEndlicber, at least as modiliedb; Dr Dickson, in bJB interesting i 
taper "On the Natnre of the Cormophjte." [Vide Society's TranBuction^'B 
vi, p, 95.) Dt Dickeon tliere stateB, that he is " indiued to believe tl 
s eziat in Teality two Taodos of placcntation, the one where the ovnlai^ 
Bfna prodaced by a process of gemmation from tbe carpellary leaves (parietal) ; 
Ijlhe other, where the ovules spring from the prolonged floral axis (central). 
1 this modiSed sense, then, a strong argnmsnt against the Schleidonian 
I theory of placentation is completely neutralised. I refer to the invirae con- 
vertibility of male and female organs in certain plants. For example, in the 
"willowB, we have some eicelleut illustrations in tlio Society's TramsactionB. 
Thus, in vol. i, page 113, the Rev. J, E. Leofe has illnstrated the gradual 
modiflcations of the pietillary iuto staminal organs in the Salix Caprta ; while 
Mr Lowo, vol, v, p. 113, baa given na, vice vena, all the conceivable interme- J 
diate Btages in the transformations of tho stamina! into the pistillory organi 1 
in Balix Anderieniatia. Now, as these caaoa of the willows naturally ei 
I nnder the division assnmed to possess a parietal placenlatum, their evidently 
■idlBproviDg tendencies are utterly invalidated. And thiis, even in view of 
IsDch anomalous occurrences, we may justifiably reiterate the above sugges- 
r Bon, as to the difference in the inverse convertibOity ot the mole and female 
organs, in at least the caso of tho maize, where the floral axis, as terminal 
shoot, undistinguishnble in the cavity of the germcn aa a special organ, bears 
a single soed-bud (Schloiden's " Principles of Botany," p. 386), and is thus 
loferrible to the division charscterised fay a oontial ^\aKA^toU<ns,. 
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lets, staiiiinal and pistillary organs are Bimilarly aborteJ. 
Again, in tlie arrangement of the male and female florets 
in tlie secondary axes, a similar plan ia observed to tliat of 
tbe primary aiia ; tbe female florets occupying their basal 
portions, but in several instance9 perfectly developed, the 
upper portions being covered with jier^ci male spikelets. 

Secondly, In specimen No. 3, — a terminal panicle, — we 
have a very irregular intermixture of perfect and imperfect 
male and female florets, along with several structurally her- 
maphrodite florets. Generally speaking, however, in this 
specimen, as in No. 2, the upper portions of both primary and 
secondary axes still retain their normal -male-sexual chatac- 
teristica, and the basal portions assuming the female charac- 
ters. By a careful examination, however, I have detected 
several structural peculiarities in certain florets of the latter 
part, to which I am inclined to attribute a highly important 
theoretical signification, as will be seen subsequently. The 
following are the most instructive : — First, In the superior 
floret of a spikelet, presenting the broad glumes and palese of 
the female florets, I found a rudimentary hypogynous stamen ; 
while in the inferior floret the glumes were owafc^^-lanceo- 
late, squamulas as usual in normal male florets, stamens 
developed, but destitute o{ pollen. Second spikelet ; glumes 
of superior floret 6roncf/^-lanceolate, squamulai cuneate, ob- 
liquely truncate, larger than those characteristic of the male 
florets, ovary and style incipient, as in the above; but in 
this case I found two rudimentary stamens, one consisting 
of the filament alone, the other of the filament and a pel- 
lucid rudimentary anther, presenting the appearance of a 
glandular hair; the only modification the inferior &OTet of 
tliis spikelet had undergone from its normal male condition, 
was tlie non-development of the pollen, the anther-casea 
being quite empty. Third spikelet ; glumes of superior floret 
ouaie^y-lanceolate, squamulse cuneate, minute, anthers des- 
titute of pollen ; inferior floret functionally a perfect male, 
glumes troHdZy-lanceolate, squamulte as usual in male 
florets, anthers containing pollen. 

These, then, are the more interesting peculiarities which 
I have observed in the structure of the florets in the above 
pitnich; and there is just one other point in connection 
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with it to which I will Iiere specially direct attention, — 
namely, tho remaikalile irregularity observed in the relative 
arrangement of the malo and female florets. The most 
striking case is presented by one of the secondary axes ; the 
I florets in its basal portion are nearly all converted into 
\ more or less perfect females, whilst those above retain in 
like manner the male characteristics. Associated with the 
latter, however, and near the upper extremity of the axis, 
two solitary female florets are at once observable hy their 
prominently developed grains. On examination of the 
I'gpikelets bearing these, I find that the female raorpho- 
Igeuesis is complete, the superior floret alone fertile, the 
inferior neuter. This individual iHolatiou of the florets, 
occurring as they do in distinct parts of the axis, and sur- 
rounded by normal male florets, and perfect metamorphosis, 
excelleritiy illustrates the occasional independence of sucli 
I phenomena on mere physical conditions.* 

Thirdly, In specimen No. 4 — a terminal panicle — a eome- 
I what different arrangement is observed to that which we 
I have seen followed in specimens Nos. 2 and 3. In the 
[ latter two, the basal portions of the axes produce female 
r florets, and the upper male; whereas in the former. No. i 
' specimen, the opposite of this occurs, namely, the upper 
I portions of primary and secondary axes converted into com- 
( pact spikes of female florets, while the lower portions, 

• Dr Lindley in treating on tlie oliangcB of aes unilBr the influance of ei- 
t temol cuaaeB {IntrodueCion la Bolanr/, vol. ii. Jtli ed. p. 80], etatee "that 
I IJt Knight long ago allowed that a high temperatuta favonred the diivalop- 
1 ment oF maJe flowers, and a low one that of female ; " furthermore, that this 
t horticnlturiat "entertained little doubt that the anaie fniit-stalka 
' might be made to support either male or feniDle Sowers in obediciico to ex- 
t temal cnueea." Dr Lindley illuatratca tiieso oonclusiena by experimeuta on 
L Vster>melotia and cucuiubcrB. From peraouol obseTvationB, however, on 
I «everBl monoieoua plants, I cannot tliiuk that these jnllneDCes are at all 
I definite be to their inflaence on aex produced. The above laws aro still lees 
applicable to dioicoua plants ; and certainly, upon any theory of special 
creation ; on a subjective consideration of the vegetable individual, 1 fail to see 
whj they shonld not he equally potent in the ooe case as in the other. Snch 
coses as those above noticed in the maizo, in which collateral ilorele assume 
distinct seinal oharaeteristicB, induco me to believe that iu general tho in- 
fluence of ph^ical condition on the change of sex is subordinate to certain 
innate, specific, formative qualities ; in short, an inherited lL-nd«noy to pro' 
dnce the characters iu (question. 
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retaining tlieir normal charactersj continne to produce tbe 
racemose male spikelets. In the majority of the secondary 
axes, however, the basal spikeleta are nearly aU aborted ; 
whereas this portion of the primary axis is covered with 
perfect male epikelcta, which, as they extend upwards, are 
aln'uptly metamorphosed into a short terminal spike of 
female florets. These, like those on the secondary axes, 
are all very imperfect, the ovary and style existing in a 
more or less rmUmentary condition, and occasionally pre- 
senting the rudiments of one or two hypogynous stamens. 

Hitherto our remarks have been chiefly confined to a 
mere description of the sexual metamorphoses in tlie florets 
of maize, though I have more tliau once alluded to their 
possible connection with, and elucidation of, certain highly 
important points in theoretical natural science. For the 
sake of clearness in the exposition of the theoretical bear- 
ings of these metamorphoses, I will now give a brief resume 
of the foregoing illustrations. First, then, we have stated 
that the inflorescence is normally unisexual — the female 
florets home on inferior lateral spikes, the male on terminal 
racemes or panicles. Our illustrations, however, show tliat 
these structural arrangements undergo important modifica- 
tions. Thus, we have first the female spikes assuming a 
monoicous structure, and this without any regard what- 
ever to the relative axial arrangement of the male and 
female florets ; the same part on distinct axes indifferently 
producing perfect and imperfect male or female flfirets, as 
well as collateral mixtures of both ; showing us most con- 
clusively, their morphogenetic independence of the mere 
external conditions of life. Again, individual florets of 
these female spikes present themselves with a structure 
intermediate between that of the perfect male and female ; 
and then manifest a most interesting and instructive co- 
related order in the development of their organs. Thus 
the superior and ■aonaa]\y fcrlile floret of a spikelet with 
abortive style and rudimentary ovary, had assumed the 
characteristic sciuamula3 and glumes of the male floret ; 
while the normally neuter floret had assumed ift toto the 
male characteristic. 

la the terminal male panicles, with a similar series of 
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changes to those which we liave DoticcJ in the female 
spikes, there are also the important additional illiiBtrations 
of structurally hermaphrodite florets.* Tlius, in one of the 
spikelets we had a ewperior floret with incipient ovary and 
style, a rudimeniary stamen, and the charaeteristic palcse 
and gluniea of a normal female floret; while the inferior 
floret difi'ered from a normal male only in its broader and 
shorter glumes, and iarrcn stamens. Again, in the superior 
floret of another male spikelet, with glumes somewhat inter- 
mediate hetween those of the normal male and female 
florsta, we noticed an incipient ovary and style, and two 
rudimentary stamens ; while the inferior floret of the same 
spikelet retained its male characteristics. 

What now arc we to say aa to the cause of these changes ? 
We see the unisesual florets of the maize not only under- 
going inverse rnetamorphoses, i.e., the male converted 
into female florets, and the female into male florets, hut 
also assuming every conceivable intermediate stage between 
these and a structural hermaphroditism. Now, it is well 
known that similar sexual changes occur in — at least the 
female florets — many other monoicous and dioieous plants ; 
e. g., in the Melandryum prcetense, and the Lychnis dioica, 
the female flowers occasionally become bisexual by the 
development of the stamens. I may also state that I have 
observed bisexual (female) flowers on the Littorella lacustria, 
Bryonia dioica, and Bicinm CQmmunis.-\ 

Seeing, then, that unisexual flowers undergo such serial 
transformation B in their sexual characteristics, we, on the 
ordinary theory of creation — i.e., assuming species as the 
original units — might justly expect a similar series of changes 
in the characteristics of bisexual flowers. This, however, 

^as is well known, is not the case ; no instance can be 
* I may state, that although I hnve failod in illDatiating stmctnial hermB- 
phroditism in the female spilkeB, cobbb are alreadf recorded. C. F. Gartner, 
in his "Beitriige zur KcnntnissderBefnichtnng," notices the occorrence of 
Bolitarj stamena in the female floieta of ^ea Mayt; he also states that he has 
observed in the cenTenionB of male into female floreta, a solitary stamen 
MBOcintcd with the piBtillary organ of the lattei. 
I 1 1 wiU not here enter on dotaila aa to the occDirenco of the above, aa I 
I liope at some fatnre time la la; tfaem before the Society in a notice of my 
obscrvationB and Bipetinieuts on the subject of Vtgetidia PartAsnagc»*w. 
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adduced of a bisexual species undergoing sexual tnetam 
phoaea similar to those above described in tiie uuisexua! 
maize. Moreover, supposing that the sexual characters of 
hermaphrodite plants had exhibited masquerading ten- 
dencies similar to those of unisexual plants, it is at ooee 
evident, that, upon any theory of special creation, the cause 
I of such changes in either case is equally unintelligible. On 
I * the other hand, if, with Mr Darwin, we believe that species 
are the modified descendants of previously existing species, 
these phenomena are no longer enigmatical, but clearly the 
results of definite and well-known laws. I need only refer 
to Mr Darwin's interesting papers on the distinct sexual 
forms of the dimorphic species of Primulas and Linume, 
" Jour, Linn. Soc," vol. vi. p. 77, and vol. vii. p. 69, by 
way of illustrating, as has been remarked, " the possibility 
of a plant becoming dioicous by slow degrees." Now, if 
we reflect on this dimorphism of the Primulas and Linums, 
those diiferences in the variability of the unisexual, re- 
latively to the bisexual flowers, are, I believe, readily expli- 
cable on the supposition that the latter — i.e., the herma- 
phrodite structure, as Professor A. Gray has maintained — 
vide " Sill. Amer. Jour.," vol. xxxiv. — " is the normal or 
primary condition of flowers." In fine, then, in accordance 
with the theory of modification %vith descent, I, inferentially 
guided by that principle of reversion to type so mncli 
insisted upon by those opposed to derivative hypotheses, 
look confidently at such sexual changes as those above 
described, as retrogressive tracings of the graduated modi- 
fications by which au original hermaphrodite progenitor 
gave rise to a monoicous offspring. 



Neiv Researches on Hyhridity in Plants. By M. Ch. 

Naddin. Translated from the Annales des Sciences 

Naturelles, by George Mat Lowe, Esq.* 

(1.) On the Sterility and Fecundity of Hyhridg. 

A century ago, Koslreuter demonstrated by proofs which 
no other observer has ever surpassed in exactitude, and which 
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still retain all tlieir value, the fact of the sterility of hybritls 
being absolute in some casea, but only partial in others. 
These two facts, since so frequently confirmed, cannot now 
be disputed. In a former paper I gave Bome examples which 
serve to illustrate tliem, 

We have seen Nicotiana-cali/oj-nico-mstica, N. glu- 
tiTwao-macrophi/lla, N. glutiThoso-angustifolio-macropJiylla, 
Digitalis luteo-pmynrea and Ribes Gordonianum, sterile 
both by the stamens and ovary — the former being totally 
destitute of pollen well formed, and the latter incapable of 
impregnation by the pollen of the parent plants. But as 
the pistil does not in every case present any appreciable de- 
formity, it is natural to seek in the ovule itself the true cause 
of this inaptitude to receive impregnation. 

It has been fully proved by many cases of liybridity, in 
which, in the samo ovary one portion of the ovules resists im- 
pregnation, whilst the other becomes converted into embry- 
onic seeds capable of germinating — that this defectiveness 
exists in the ovule, and not in the more exterior parts uf 
the pistil. 

We have seen this in the three hybrid generations of 
Luffa acutangulo-cylindrica, also in Luffa amaro-cylindrica, 
Oucumia Meloni-trigomis, Nicotiana mstico-paniculata, and 
panicalato-riislica, &o. Cucumis myriocarpo-Figarei is a not 
less convincing proof, sincie among TOO fruits which were 
developed and ripened under the influence of pollen derived 
from the maternal species, 19 at least were destitute of 
seeds, and each fruit, among the small number which con- 
tained any, only yielded one seed. I might mention, in 
support of this fact, the example of Mirabilis longijioro- 
Jalapa, though in this case the ovary is uniovular. The 
stigmas of this hybrid were all equally developed, and in 
this respect not inferior to those of the parent species ; yet 
eleven attempts to impregnate it with the pollen of Mira- 
bilis longijlora were made without effect, and even ten were 
necessary with that of M. Jalapa to determino the increase 
of a single ovule. In the Luffa hybrids just mentioned, 
and also in the case of Oucumis Meloni-trigonus, however 
poor the pollen might have been which was employed to 
fertilise their ovaries, it is beyond douH V.Vva.V'Oftfe wm^w civ 

new SEniES.-— VOL xix. ho, ii. — ii.fx\\. \S^^- '^ ' 
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good grains deposited on their stigmas far exceeded that of 
the ovules wliich were developed into seeds. 

This, it is true, is only hypothetical, bat it is extremely 
jjrobable. It remains to be confirmed by tlie anatomical 
examination of the ovule, and it would be very interesting 
to discover in wliat part the defectiveness exists; but this 
is a peculiar kind of research, very difficult, very minute, 
often uueertain in its results, and which one cannot enter 
upon without being well accustomed to it, and provided with 
excellent instruments, two things in wliich I am deficient, 

I therefore contented mysolf with verifying experimeg::, 
tally the fecundity or the sterility of the ovaries, which was 
more expeditious, and probably more conclusive ; but it ia 
not less a subject to be recommended to professed micro- 
graphers. 

That the sterilising action of hybridisation exerts much 
more force on the pollen than on the ovules is a most indn- 
bitable fact, and one well known to all bybridologists. This 
need not surprise us, since the pollen is, of all parts of the 
plant, tho most elaborated, the most animalised, if such 
an expression can be used. Frequent chemical analyses 
prove that it ia in these granules that the phosphorised 
and azotised materials are more accumulated than else- 
where, and thus it may be conjectured that it is this 
high organisation wliich is injured iii hybrids, where the 
whole vegetation suffers from the disturbance whicli re- 
sults from the intermixture of two specific essences created 
to live separately. The hybrids of which I have given an 
account present several examples. We have seen that 
MtTabiUs longtflorO'Jalapa yields pollen unfit for fertilisa- 
tion, whether it be applied upon the stigmas of the hybrid, or 
upon those of its two parents, whilst in twenty-one attempts 
to impregnate it with the pollen of these last [M. longiflora 
and M. Jaiapa), there was only one which took effect, and 
enlarged tho ovary. This result is quite in accordance with 
those which M. Lecoq (" Eevue Horticole," 1853, pp. 185 
et 207) announced that he obtained from the same hybrid, 
the pollen of wliich he always found useless, but he was 
able to fertilise it by that of M. Jaiapa. TLe difference in 
t/ia strength of the pollen and t\\e ovules becomes still more 
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^ manifest iu Nicoiiana ghuco-angnsH/olia (and it would un- I 
doulitedly have been the case with N. glauco-macropkylla if J 
the experiment had been made on it), where the whole I 
pollen masa is defective and inert, whilst the ovary be» I 
comee filled wi.tli seeds, when it is fertilised with the pollen I 
of N. Tabacum and N. maaropkylla. I 

I All the hybrids I have observed, containing well-developed ' 
grains of pollen in their anthers, have been fertile, often to 
A high degree, by their ovaries. I have never seen, and I 
ido not believe it possible to mention a single instance in , 
jrhichj the ovary being sterile, the stamens have been fertile, ■ 
even in the least degree. I 

Tho deleterious influence which hybridisation exercisea I 
upon the fertilising apparatus shows itself iu different I 
forms. I 

The most common, or at least the most remarkable case, 1 
is the direct atrophy of the pollen iu the anthers, more 
rarely the atrophy of the anthers themselves ; but we have 
also seen it act on the entire flowers. It is so among all 
tlie hybrids produced by the agency of Datura Stramonium, 
the flowers in the lowest branches invariably fall without 
opening ; also among all the individuals of Luffa acutangulo- 
cyliiidrica of the first generation, — all the primary male 
flowers perish entirely, and also some flowers which begin to 
open when the plants are more than full grown, and have ' 
lost part of their vigour. The same phenomenon is observed 
in Mirabilis longijloro-jalapa, which loses three-fourths of 
its buds, in Nicotiana ruslico-panicalata and paniculato- 
rustica of three consecutive generations, &c. In fine, an- 
other mode of sterilisation is that efl'ected by the changing 
of monoecious male flowers into female, aa we have seen iu 
Luffa hybrids of the third generation. 

I have every reason to believe, although I cannot posi- 
tively affirm so, that the specimen of Cueurnis Figarei, 
80 remarkably large, and peculiar by the nearly total 
absence of male flowers, which I experimented on in 1856, 

and which yielded the results 1 have mentioned, owed both 

fat size and almost female unisexuality to bybr 
Ifttion. 
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(2.) On the Difere^tee of the Fertility of Hybrids. 

Hybrids are self-fertile in all cases iu which their anthers 
(ioutain well-organiBed pollen ; hut if the quantity is very 
small, it is well not to leave the impregnation to chance, 
but to aid artificially in fertilising the hybrid with its own 
pollen. I have done this iu Luffa acutangulo-cylindrica of 
the first generation, which has but few male flowers and a 
small quantity of good pollen. 

In the majority of cases microscopic inspection sufficiently 
shows the character of the pollen ; the difference in form, 
size, and transparency distinguishes the good and bad ; and 
it is easy to judge, at least approsimatively, of the relative 
quantity. Yet there are Bomo cases, though not very 
common, where this examination of the pollen is not suffi- 
cient to determine whether it is active or inert ; for it may 
happen that it has all the appearance of good pollen with- 
out having its qualities. Such was that of Mirahib's longi- 
floro-Jalapa, whose grains, although unequal, were not 
deformed, and appeared full of fovilla, notwithstanding their 
inofficacy upon the stigmas of the two parent plants, as 
well ap upon those of the hybrid. Perhaps the employ- 
ment of chemical reagents would hetter determine their 
im potency. 

There are various degrees of fertility in hybrids hy means 
of pollen, We have seen Luffa acutangulo-cylindrica oi the 
first generation extremely low in this respect, but in the 
third remarkably productive. It is the same, and nearly to 
the same degree, in Luffa amaro-cylindrica, NicoHana rus~ 
lico-paniculota, ruA paniculalo-nisiica, and in a great uniti- 
ber of the toad-flax hybrids {Linaria jmrpweo-vtolacea) of 
the second, third, fourth, and fifth generations. 

A greater richness of pollen is seen in Primula offcinali- 
i/randififrra of the first, and especially second, generation, 
and in Cucumis Mclom-tn'yonvs, &c. Iu fine, there are some 
hybrids where the pollen is little inferior, if at all, in per- 
fection to the most legitimate species. This is the case 
in Coccinia Schimpero-indtca, Datura meleloido-Metel, It. 
fitramonio-Melel, D. Stramonio-l(ems, Ntco/iana anguslifolio- 
ftiacrophylla, 'N. texano-nistica, N. persico-LangHdorffii, Fc- 
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luida violaceo-nyctoyiniflora, Ac. ; and the same id many 
' of the toad-flax hyhrida of tlie third and fourtli generations, 
1 already very close to Linaria vulgaris. 

In a word, as I said at the commencement of this article, 
hybrids are found of all degrees of fertility, from the extreme 
caae wlioro the ovary only is fertile to that where all the 
pollen is as perfect as that of the best-established species. 



I 



(3.) Is the Aptitude of Species to crop's each other, and the Fer^ 
tiUty of the Hybrids which result, proportional to the apparent 
Affinity of the Species ? 

In general this is the case ; but there are exceptions, and 
we have stated some. There are, indeed,- some species, 
closely allied in exterior organisation and pliyeiognomy, 
which are less disposed to mutual crossing than other species 
which are far distant in their, outward appearance. Thus 
we have seen three species of eatable gourds, so closely re- 
Bemhling each other that most botanists fail to distinguish 
them, resist all attempts to cross them ; whilst tiie melon 
and Cutmmis trigonus, so very different from one another, 
easily give origin to very fertile hybrids, though the pollen 
is a little defective. Such is the c&?,B'v!\i\\NicotianaglaiLca, 
which, although very distant from N. angustifolia and 
macrophylla, yet gives hybrids with them, having very fer- 
tile ovaries ; whilst N. glutinosa^ more difficult to cross with 
them, although belonging to the same section of the genus, 
only gives one sterile hybrid both by the pollen and ovary. 
I might also mention the crossing of D. Stramonium and -0^_ 
ceratocaula, two species strangers to each other, from whidli-9 
there results a fertile hybrid, although attended by that* 
peculiar kind of partial sterility which consists in the loss 
of the first flowers. 

These exceptions, for which it is probably impossible to 
assign a cause, do not prevent the afBnity of species, as re- 
vealed by the exterior organisation, from indicating generally 
the degree of aptitude to cross, and do not prevent us from 
forming a conjecture to a certain extent as to the fertility of 
the hybrids. We have seen the ])roof in Datura Metdoido- 
Metel, D. StramoniO'Taiula and Talulo-SiiummiivMs.^ D. Sta«^ 
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momo-lcEvis, Niootiana texarto-rvstica and ruatico-texaiia, N. 
angit8tifoUo-macrophifIla,&c.,v/h\c\\hyhnda,v/ith the marked 
exception of those of D. Stramonium, have perfect fertility. 
The aptitude of Bpecies for mutual impregnation, and the 
degree of fertility of the hybrids whicb result, aro therefore 
the true signs of their special affinity as regards generation ; 
and in the great majority of caaes tins afBnity is indicated 
by the exterior organisation — in other words, by the phy- 
Biognomy of the species. 



(4.) On the I'hi/giognomi/ of Hybrids, 



To give a just idea of the aspect whicli hybrids present, 
it is essential to distinguish between tlie first generation 
and thoso which follow. 

I have always found in those Ijybrids which I have ob- 
tained myself, and whose yrigin lias been well known to 
rae, a great uniformity of aspect between individuals of the 
first generation, no matter liow numerous, provided they 
proceed from the same crossing. This W6 have seen in 
Petunia violaceo-nyctaginiflora, Datura Tafulo-Stramonivm, 
and D. Stramonio-Tatula, D. Meleloido-Metel, D. Stramonio- 
liBvia, Niootiana texano-TUStica, and N, rustico-texana, N. 
persico-Langsdoi-ffii, &c. 

I do not mean to say that all the individuals of the same 
crossing are absolutely counterparts of one another ; there 
are sometimes slight variations between them, but niit suf- 
ficient to alter the general uniformity in a sensible degree, 
and it does not appear to me that these differences are any 
greater than those which are frer^uently seen between the 
seeds of legitimate species of the same production. In 
short, it may be said that hybrids which proceed from 
the same crossing, resemble each other, in the first gene- 
ration, as much as, or nearly as much as those which pro- 
ceed from the same legitimate species. 

Must it be admitted, as M. Klotzsch maintains, tliat 
mutual hybrids (those whicli proceed from the two possible 
crossings betwet^n tlic two species) arc markedly differ- 
ent from each other; for example, the Iiybrid obtained 
from the dpeciea A feililiued b^ the speciea B, differs sensi- 
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bly from that wliieti is obtained from tlie species B ferti- 
lised by the species API caiiDot deny this in an absolute 
manner ; it would be necessary to see the hybrid which 
induced M. Elotzach to make this statement ; but I can 
assert, that all the mutual liybrida which I have obtained, aa 
well between allied species as between distant ones, resembled 
one another as much as if they proceeded from the same 
crossing. I have already pointed this out when speaking 
oi Datura Stramonio-Taiula and Tatulo-Stramonium, Nico- 
liana paniculaio-^mstica aTid rusttco-panicutafa, N. angusii- 
JbUo-macropkylla and macrophyllo-angusti/olta, N. tcxano- 
rustica, and rusfico-ieosana, N. persico-Langadorffii, &o. ; 
without doubt it may not be always so, but if the fact is 
true, it must be rare, and considered more as the exception 
than the rule. 

AH hybridologists are agreed that hybrids (and it always 
applies to hybrids of the first generation), are mixed forms, 
intermediate between two parent species. And this is really 
what does take place in the great majority of cases ; but it 
by no means follows that these intermediate forms are 
always at an equal distance between the two species. On 
the contrary, it is often observed that they are frequently 
much nearer one than the other. Besides, we may conceive, 
that the appreciation of these relations is always a little 
vague, and that it is the idea which determines it. We may 
also remark that hybrids resemble sometimes one of the 
two species in one character, whilst they resemble the 
other in another character. This is very true, and we have 
seen an example in Mtrabilis I<mgijloro-Jalapa, which is dis- 
tinctly more like M. longifl<yra in the organs of vegetation, 
and M. Jalnpa in the flowers. But I think it is wrong to 
refer this distribution to the part which the species have 
played as father or mother in the crossing whence the 
Iiybrid has arisen. At least I have not seen anything which 
confirms this opinion, 

M. Eegel asserts {Die Pflanze nnd ihr Leben, &a., p, 404, 
et suiv.), that when the hybrid proceeds from species of dif- 
ferent genera, their flowers bear the essential <jharactera of 
those of the father ; but we have seen in the Datura cerato- 
caidO'Stramomum, proceeding from t^o ■Qft«i\;^ ^-aaTw^Si^ 
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different spct^ies, the flowers were absolutely like tUose o^ 
the motbor {D. Stramonium) ; in Nicoiiatia yltmco-angusti- 
folia, and tjlauco-macrophylla obtained from very different 
species, they were remarkably more like those of the mother 
than tliose of tlie father; whilst in N, caH/omico-rustica 
and gluti'noso-maci'opliylla tliey were very distinctly inter- 
mediate between the parent species. 

The rule laid down by M, Kegel seems to me therefore 
very hazardous, or at least founded upon insufficient data. 
For my own part, I believe that these inequalities in ro- 
Bemblance, sometimes very great between the hybrid and its 
parents, are maintained chiefly by the marked preponder- 
ance which many species exercise in their crossings, what- 
ever may be the part which they act (whether as male or 
female). 

This we have seen in the hybrids of Petunia violacea and 
P. nyctaginijlora which have a greater resemblance to the 
first than the second ; in Luffit acutangulo-cylindrica of 
which the forms are far more like Ltiffa cylindrica than the 
conjoined species ; and especially in Datura ceratocaulo- 
Stramonium and D. Stramonio-lcevis, of which all the indi- 
viduals are incomparably nearer D. Stramonium than the 
other species, although in one case D. Stramonium fulfils 
the function of the male, and in the other that of the 
female. 

Commencing with the second generation, the phy- 
siognomy of hybrids is modified in a most remarkable man- 
ner. Very often the perfect uniformity of the iirst genera- 
tion is succeeded by an extreme medley of forms, the one 
approaching the specific type of the father, the other that of 
the mother — sometimes returning suddenly and entirely into 
the one or the other. At other times this recurrence to- 
wards the generating types is performed by degrees and 
slowly, and sometimes the whole collection of hybrids is seen 
to incline to the same side. 

I think it is now placed beyond dispute that this dis- 
solution of hybrid forms commences, in the great majority 
of cases (it may be in all) in the second generation. 
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(5.) On the return of Hybrids to the speoi/fc forms of th& pro* \ 
ditcing species. What is the cause ivhich determines thiti 
reluTn ? 



In every hybrid which I have examined, the 
generation presented changes of aspect, and a manifest 
tendency to return to the furm9 of the producing species, 
and that under such conditions that it was impossible for 
the pollen of those species to have concurred in bringing 
them back. We have seen striking examples in Primula 
o^einali-grandijlora, in all the hybrids of Datura Sira* 
monium, D. Metehido-Meiel, the mutual hybrids of Nicotiana 
anguatifolia and mactvphylla, N. peraica, and Langsdorffii, 
Petunia violacea and nyclaginijlora, in Luffa acutangulO' 
cylindrica, and still more in Linaria purpiireo-vulgaris. 
Among many of these liybrida, from the second generation, 
a complete return to one or other, or even both, of the 
two parent species has been seen, and approaching them in 
different degrees ; among many also we have observed 
forms continuing intennediate, whilst simultaneously other 
specimens of the very same production lia\e effected the 
return of which I am about to speak. Further, we have 
stated in some cases {LinaiHa purpitreo-vulgarte) tliat, in 
the third and fourth generation, true retrogression towards 
the hybrid form takes place ; and sometimes even we have 
seen individuals of a plant to all appearance wholly returned 
to one of the two species, which seemed to revert almost 
entirely into the opposite species. 

All these facts are naturally explained by the disj'unction 
of tJis two specijic essences in tlie pollen and ovules of the 
hybrid. A hybrid is an individual in which two different 
essences are found united, each having its particular mode 
of vegetation and finality, which are mutually opposed, and 
are constantly striving to disengage themselves from one 
another. Are these two essences intimately blended ? Do 
they reciprocally penetrate every part, so that each particle 
of the hybrid plant, however minute or divided, contains 
equal portions of both ? 

It may he so in the embryo and first stages of the develop- 
ment of the hybrid ; but it aeema to tae ■moxo "^t^So'ai^Sv^ Sfes^. 

L HEW SERIES. vol.. XIX, so. U. XVB.\1. Vft64, 
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this last, at least in tbc adnlt state, is an aggregation of 
particleB, botb homogeneous and unapecific when taken 
separately, but distributed more or less equally between tbe 
two species, and mixed in different proportions in the 
nrgans of tlie plant. Tlie hybrid, according to this hypo- 
thesis, would be a living mosaic, tbe discordant elements of 
which, 80 long as they remained mixed, Would be undia- 
tinguisbahle to the eye ; but if, in consequence of their afQni- 
ties, the elements of the same species approached each 
other and agglomerated themselves in small masses, parts 
and sometimes entire organs, would then be visible, as we 
have seen in Cylisus Adami, and the bizarre group of the 
orange and citron hybrids, &c. It is this tendency of two 
specific essences to disengage themselves from their com- 
bination, which lias induced some hybridologists to say, 
that hybrids resemble the mother by their leaves and the 
father by their flowers. 

Although the facts may not be sufficiently numerous to 
conclude vnth certainty, it seems that the tendency of 
species to separate, or, so to speak, to localise themselves in 
various parts of the hybrid, increases with the age of the 
[ilant, and is more and more pronounced as the vegetation 
approaches its term. These disjunctions become more 
manifest in the highest organisms of hybrids, about the 
reproductive organs ; in Cytisua Adami disjunction shows 
itself in the flowering branches ; in the orange anomalies 
and Batnra Stramonio-lcevia in the fruit itself. In 
MirabiUs longifloro-Jalapa and Linaria purpurea the corolla 
manifests the phenomenon of disjunction, by the separation 
of the colour peculiar to the producing species. These facts 
authorise the idea that the pollen and ovules, but especially 
the former, are precisely the parts of the plant where dis- 
junction goes on with most energy ; and what adds a 
greater degree of probability to this hypothesis is, that they 
are at the same time very elaborate and minute organs — a 
double reason for rendering the localisation of the two 
essences more perfect. This hypothesis being admitted, 
and I confess it seems to me extremely probable, all the 
changes whicli supervene in hybrids of the second and more 
advanced generationa wouVd exv\»,in. I\ieiiisebi66, as it were ; 
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*Wt if, on the contrary, it be not admitted, t]iey would be ] 
perfectly inexplicable. J 

Let us suppose in the Toadflax hybrid of the first genera- ] 
tion, that disjunction takes place botli in the anther and ] 
contents of the ovary ; that some grains of pollen entirely I 
belong to the paternal epecica, others to that of the mother ; I 
that in others disjunction has not, or, at least, only just | 
commenced. Again, let us suppose that the ovules are, to j 
the same degree, separated "both in the direction of the ] 
male and female parent; what will result when the pollen j 
tubes descend into the ovary to fertilise the ovules ? If 1 
the tube of a pollen grain, which has returned to the male 
parent, meet an ovule separated in the same direction, a 
perfectly legitimate fecundation will be produced, from which 
will result a plant entirely returned to the paternal species, j 
A similar combination effected between a pollen grain and 
ovule, both returned to the female parent, the product will 
return in the same manner to the species of this last; if, 
on the contrary, combination is effected between an ovule 
and pollen grain, separated in opposite directions, they will 
perform a true crossed fecundation, like that which gave 
origin to the hybrid itself ; and there will again result a 
form intermediate between two specific types. The fer- 
tilisation of an ovule non-separated, by a pollen grain 
separated in either direction, would give a quadroon hybrid ; 
and since disjunctions, as much in the pollen as in the 
ovules, can take place in all degrees, every sort of possible 
combination will result as chance may direct. We have 
seen these multitudinous forms produced in the Toadflax 
hybrids, xaA. Petunia from the second generation. 

The retrogression of a hybrid in its course of return to 
one of the parent species is also easily explained by this 
hypothesis. I mentioned several examples wheu speaking 
of the third generation of Linaria purpureo-vulgaris. Thus, 
for example, among eighty plants sprung from an individual . 
of the second generation, which seemed to be entirely re- | 
turned to L. purpurea, fresh hybrids appeared, which came 
back to the intermediate form of the first hybrid, and 
other individuals still more sensibly approaclied to L. 
mlgarts. The reason is, that t\ie Ti^H\)\fe-^Q'Sfet^^."W^v-^ *& 
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the aecoud generation, notwitLstandiug appearances, stiJl 
retained some essence of tlie jellow-fiowered Linaria, and 
this strange particle was sufficient to bring some pollen 
grains and ovules back either to a mixed state, or altogether 
to Liimria vulgaris. 

Similar actions are produced, though less marked, in the 
descent of hybrids of the second generation, which seem 
entirely returned to the type of L. vulgaris, and even to a 
certain extent in that of Datura Stramonio-Uevis, where 
some individuals return to Icevts, preserving up to the third 
generation the accessory characters which belong to that 
form of hybrids. All these facts show us that the separa- 
tion, of specific forms allied in Jjybrids, is not always com- 
pleted eo rapidly as one might be led to suppose, judging 
from physiognomy and external appearance. 

The return of hybrids to the forms of tlie parent species 
is not always so sudden as that which we liave observed in 
the Primroses, Petunias, Liimria purpureo-vulgaria, D. 
Meteloido-Metel,&c.; it is frequently completed by insensibly 
minute gradations continued through long series of genera- 
tions. We have seen, for example, in Luffa acfutangulo- 
cylindrica, even in the third generation, that among forty 
individuals only one was found which bad wholly reassumed 
the external appearance of L. cylindrica. 

Hybrids of Nicotiana persica and Langsdor^ii, modify 
themselves "slowly, and ten or even more generations may 
be insufficient to bring them back entirely to the specific 
forms. 

It ia remarkable in the latter case, that the hybrids do 
not present any appreciable mark of disjunction of the two 
specific essences, which appear intimately blended together 
in every part of the plant. Nevertheless the traits of one 
of the two species sensibly disappear from generation to 
generation, as if extinguished by degrees ; but it not un- 
frequently happens that this extinction takes place with 
Buch rapidity as to be completed in the second generation. 

En resume, hybrids fertile and self-fertile return sooner or 
later to the specific types from which they were derived, 
and this return is effected either by tlie separation of the 
two mixed essences, or by tiiQ.gi;aA\U).\ giATO,alvatt. of one of 
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Ijtlie two. Ill the latter case tlie hybrid posterity returns 
entirely and exclusively to one only of the two producing 
species. 



R6.) Are there any enxeftions to the law of re(wm of hybrids to the 
parent forms? So certain hybridg become fixed and give rise to 
a species ? 



^H I liave not been long enough engaged in the study of 
^Thybrids to have formed any settled opinion on this question. 
Many botanists of good authority believe that some hybrids, 
if not all, can becomo fixed and pass to the state of constant 
varieties, that is to say, true species, intermediate between 
those of their parents ; this is in particular tlie opinion of 
M. Eegel, who regards it as probable tiiat in the group of 
willows, roses, and mahy other genera rich in nearly allied 
forms, the nomenclature of which is very embarrassing to 
the botanist, there originally existed but a small number 
uf species (two or three), the fertile crossings of which have 
given rise to equally fertile hybrids, which, in their turn, 
crossing between themselves and their parents, have pro- 
duced, age after age, those multitudes of forms which exist 
at the present day. 

Such may he the case, but it is without proof, and tlie 
hypothesis is entirely gratuitous. In my opinion the fact 
may be explained otherwise in a much more natural and 
probable manner, viz., by tho inhereut property of all 
organisms (at least vegetable) to modify themselves to a 
certain extent according to the influence of the surrounding 
medium, in other words, by the innate tendency of what we 
call species to subdivide into secondary species. How can 
it be admitted, for example, that roses, which are dissemi- 
nated over the whole extent of the Old World, from Ireland 
to Kamschatka, from the Atlas and Himalayas to the 
glacial ocean, which cover all North America, which are 
often isolated in narrow spaces and different localities, can 
have met each other to give rise to hybrid forms ? 

It would be hardly possible to conceive such a fact. 
Have roses never been subjected to experiment to ascertain 
how far they can mutually hjbridifee, aiii. Vt 'OosiM V^'^^^ 
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would be fertile or not ? I can affirm this, that I bave never 
obtained a hybrid which manifested the least tendency to 
form a specific stock. 

At present I only know a single instance which might 
serve as a basis for the hypothesis of fixation of hjbride. 
Still this fact is doubtful ; it ia that of ^gilops, closely allied 
to wheat, which was cultivated at the Museum about ten 
years, during which the successive generations did not pro- 
dace any appreciable modification. 

It remains to be proved whether the iEgilops cultivated at 
the Museum (^E spelfre/ormis, Jord.) is really a hybrid, 
and that it does not modify itself during a long series of 
generations: it woiild be an exception; but this very general 
rule would not be weakened, at least so long as the fact 
remained isolated. 



(7.) Is there any precise limit between Hybrids aiid Crosses ? 

Most hybri do legists insist on making a distinction be- 
tween liybrids and crosses, and nothing could be more easy 
to understand ; the hybrid results from the crossing of two 
distinct species, two true species, as M. Eegel says — ^the 
crosses from that of two races or varieties. 

Theoretically, nothing is more clear ; in practice, nothing 
is more difficult than the application of these two words. 

For example, ought the produce obtained by the crossing 
of the Cantaloup Melon and Netted MeloUjthat of the Netted 
Melon and Dndaim, that of Dudaim and Cucnmis Panche- 
rianus, or even that of Datura Stramonium and of Datura 
Tatula, &c., to bo called hybrids or crosses? This question 
gives rise to another, that of the distinction of species, 
races, and varieties, an everlasting subject of dispute among 
naturalists, which too often ends in a war of words un- 
worthy of the science ; to settle which, it is necessary to 
turn to the examination of what is understood by the term 
[ce, and I 



(8.) What, therefore, is a Species, Race, and Variety ? 
Lot ug start at the very origro oS tV\e liotion of species, 
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»■ asd not lose sight of the fact that all our ideas arise from ■ 
the contrast of tilings. 

The man blind from birth has no idea of darkness, because 
being deprived of the sensation of light he does not perceive 
the difference between the two ; even one posaeased of sight J 
would have no idea of the light which aurrounds him if the I 
whole world was luminous and that to the same degree, ■ 
The notion of species does not escape the common law ;" I 
ifc is more complex, and is formed from more elements, as H 
wo shall attempt to elucidate. I 

If there exiated in nature but one vegetable form, wheat ■ 
for instance, always and everywhere alike, without any fl 
variation in the innumerable individuals which represent it, H 
we might arrive at the idea of an individual and vegetable, H 
but uot species; wheat and vegetable would be confounded I 
in one's mind as one and the same thing, I 

Let us suppose also that nature had created an indo- I 
terminate number of different organisms, and each of them M 
represented on the earth by only a single individual) inca- t 
pable of multiplying itself, but indestructible and imperish- 
able ; even here we could not arrive at the conception of a ■ 
species, for each type of organisation would be isolated, and 
have no resembling individual. J 

To have a species it is necessary, therefore, 1st, To have a I 
plurality of similar individuals, that is to sayj a group, a col- 1 
lection ; 2rf, That this group or collection of individuals con- 
trasl in some degree with other groups of individuals likewise 
resembling each other, and yet able to approach one an- 
other insome common points which render them comparable. J 
It follows that the idea of species is connected with that I 
of kind or genus (I mean genus taken in a philosophical I 
sense) ; that the one fact always supposes the other ; that, ■ 
in a word, they are inseparable and unable to exist apart. I 
And as, in the organic world, individuals have a transitory I 
existence, reproducing themselves by generation, it is necea- ■ 
ivary, ZcUy, In order tbat species may have consistence and I 
I'dnration — that the resemblance of individuals formijig a spe- § 
utsific collection shall continue in successive series of generations. 
Thus a plurality of similar individuals forming a group, 
ftwd the contrast of groupfl among ttiemwJCTft& \i"i tfeiXasca. 
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characters common to different groups ; and, lastly, The 
perpetuation of resemblancea between the individuals of the 
same group constitute the elements of species. Species 
contain nothing more or less. 

It is not, therefore, an ideal type, as certain abstract- 
loving naturalists have suggested ; it is essentially a collec- 
tion of similar individuals. The abstract ideal type of a 
common organisation ia only, as it were, a tie, which in 
our mind collects similar individuals in the same bundle, 
and sums up the contrasts (or differences) which separate 
their group from every other. 

It is necessary, then, to return to the pure and simple 
definition of Cuvier, — viz., A species is a collection o/indi- 
viduals descended from one another^ or frotn common parents, 
and from those which resemble them as much as they resemble 
themselves. 

Let us remark, in passing, that in thus defining species, 
Cuvier did not take races and varieties into consideration. 

Everywhere where there is a group of similar individuals, 
contrasting in some measure with other groups, and pre-- 
serving through a series of generations the physiognomy 
and organisation common to all the individuals, — there is a 
species. 

It ia by their contrast that species are distinguished from 
one another, and it is by comparison that their contrasts 
appear. Contrasts may he more or less great according to 
the objects compared. If tliey are very great and well 
marked, all the world acknowlege the specific distinction 
of the compared forms ; if they arc very weak, almost in- 
appreciable, opinions are divided ; one party separating the 
feebly contrasting forms into distinct specific groups, the 
other collecting them into one, and applying to them in the 
mean time the qualifications of races or varieties. 

These collections and separations are purely optional, and 
they can have no other rule than scientific or economic ad- 
vantage ; in order to determine them it is necessary to be 
endowed with a certain tact which is ordinarily acquired by 
experience. 

In short, there is no qualitative difference between 
species, races, and varieties •, it is idle to seek one. Theee 
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three tilings are formed from one, and the terms which pre- 
tend to distinguish them only indicate 'legreee of contrast 
between compared forms. 

It must be understood that here the question is not con- 
cerning simple individnal variations, non-transmissible by 
way of generation, but only forms common to an indeiinite 
number of individuals, anrl transmitting themselves faith- 
fully and indefinitely by generation. 

Contrasts between compared forms are of all degrees, 
from the strongest to the weakest, which simply means that 
following the comparisons which are established between 
groups of similar individuals, species are found of all degrees 
of strength and weakness ; and if it was attempted to ex- 
press these degrees in so many words, the wliole vocabulary 
would he insufficient. 

The delineation of species is therefore as I said before 
entirely optional ; it makes them larger or smaller, accord- 
ing to the importance which is given to the resemblances 
and difference of various groups of individuals taken with 
respect to each other, and these appreciations vary accord- 
ing to men, times, and phases of science, llow many 
modifications have certain great species of Linnreus and 
Jussieu undergone during fifty years! 

The division of old species, their pulverisation, if I may 
use such a term, seems to have now reached its extreme 
limits, and many botanists are led by this tendency to com- 
plicate the descriptive part of the science in such a way as tu 
threaten to involve the whole life of a man in its minutite. 
Notwithstanding this, if those who have inaugurated these 
scientific refinements have not committed error by taking 
individual alterations, uon- transmissible and not forming a 
group, that is to say simple variations, for forms common to 
an indefinite number of individuals, very constant and very 
faithfully transmissible in every consecutive generation, 
there is reason to believe that they have proceeded logically. 
The whole question is to know if it be advantageous to 
science to distinguish and enrol in its catalogues, these 
feebly contrasting species ; but it is essentially necessary to 
be assured that the characters which are assigned them arc 
really specific — that is to say, common to an unlimited num- 

I NKW SEBIBS. VOL. X!X. so. 11,— Ji.tlll\. \ftft'^. 'i.'*. 
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bcr of iudividuals, and always faithfully reproduced in every 

generation. 

But it is more than prubable that in a multitude of cases 
(in the genus Rubua, for example) purely individual varia- 
tions without persistence, have been taken for common 
characters, constant and transmissible. 

Does it then follow that the terms race and variety ought 
to be banished frotu the science ? Certainly not, for they 
are convenient to designate weak species that ought not 
to be enrolled among the official species, but it is proper 
to give tliem their true signification, which is absolutely 
the same as that of species properly so-called, and to see in 
forms designated by these terms some unity of a weak kind, 
which might be neglected without inconvenience to the 



9. Con Attifidiil Ilybndisation famish amark to deteriit'ne wh'tt 
it ii proper to dixlini/wsli as Specu'i ? 

I have not the least doubt but that there are some cases 
where it would be of a slight assistance, and again a greater 
number where it would not be practicable. Here are some 
examples of its practical utility. 

I have stated before, in ppeaking of the three species of 
eatable gourds, that tliey but slightly differ in outward ap- 
pearance, and even by their intimate characters, for most 
botanists cainnot clearly distinguish them; LinnEeus himself 
confounded them in one. But these three plants refuse to 
give hybrids by mutual crossing ; they are theu three self- 
governed species perfectly distinct. 

M. Dunal, in his Monograph of Solanacere, combines into 
one species Datura Stramonium and D. Tatula, considering 
them as simple varieties of the same species. But the pro- 
duce of their crossing does not vegetate altogether like 
these two forms ; it grows much larger and flowers less, 
inasmuch as it loses its flower-buds in the seven or eight 
first branches. This disturbance caused in the vegetation 
of the mixed produce, is an indubitable sign of a difference 
in the autonomy of the two parent forms; tlierefore these 
forms ought to be held as distinct species. 
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Dalm,ra Metel and Meteloiden are' at least as nearly allied 
to 0D6 another aa the two preceding ; but, from the second 
generation, their hybrids cease to resemble them, and a 
certain number of iudividuals return to one or other of the 
two parent forms. Let us therefore conclude that these 
I'orma are specific, that they each have their autonomy and 
deserve, notwithstanding their affinity, to he distinguished 
from one another. 

Nicotiana Tuacrophylla and N. ongustifoUa combined in the 
" Prodromua" of De Candolle with N. Tabacum, give hybrida 
which, after the second generation, manifest a very appreci- 
able commencement of return towards the producing forms. 
These last have therefore also tlieir manner of growth pro- 
per to each of tliem. Wliy do we not admit them as dia- I 
tinct in our botanical catalogues ? 

But when the forms are so closely allied to one another ] 
that they are with difficulty distinguished, their hybrids 
must differ still less from one another than they differ be- 
tween themselves. The data furnished by hybridisation, 
therefore, here lose their value ; but then it becomes a mat- 
ter of indifference, whether to separate the two forma as | 
distinct species, or to combine them, by the title of simple 
varieties, under a common specific denomination. 

It follows from all we have said, that the application of ' 
the terras hybrid and cross is determined by the rank which 
may ho assigned to the individuals from the crossing of 
which tlie mixed forms requiring to be named have been 
produced — that is to say, it is entirely left to the judgment 
and tact of the nomenclator. 



On Diploatemonous Flower's ; wiik so-me liemarks upon the 

IPoaition of the Cai-peU m the Malvacece. By Alexandeh 
Dickson, M.D,, Edin. (Plate III,)* 

It has long been known tliat in Geranium and its allies, 
the stamens superposed to the petals are external to those 
superposed to the sepals. That this is tlie case is very dis- 
tinctly seen in tlie adult state, where the dilated bases of 
tlic filaments of the outer stamens overlap those of the inner, 
• Ikfil beroia tbe Bolauical Sociulf of Ediubutgh, Feb. VV, V«^^. 
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Before these jjlauta were examiDed organogeuically, the 
outer stamens were, not unnaturally, assumed to be the 
older; and, aa tliia iuvolved a want of due alternation of 
parts, it was imagined that a third and outermost whorl of 
atameus alternating witli the petals must have ahorted, the 
idea being held to be couutenaueed by the frequent occur- 
rence, in these plants, of five glands outside the androecium 
and alternating with the petals.* When, however, the de- 
velopment of the parts was observed, the unsoundness of 
this theory became evident ; for it was found that the outer 
stamens are the younger; and, moreover, that the glands 
do not appear until shortly before the time of blossoming.t 

The fact of the younger whorl of stamens being external 
to the older one is remarkable, as being exactly the reverse 
of what one would, a priori, have expected. The question as 
to how stamens shoidd be so arranged, is an interesting one, 
and derives great importance from the researches of Payer 
having shown that this arrangement, eo far from being un- 
common, obtains in the greater number of diplostemonous 
dicotyledons. 

In attempting au explanation of this difficulty, I am fuHy 
aware of the delicacy of the questions involved ; and I 
would offer the result of my consideration of the subject, 
more as a suggestion worthy of being kept in view by those 
who may examine diplostemonous flowers, organogenically 
or otherwise, than as a definite solution of the problem. In 
short, I would submit a ^ssti^e solution, to be substantiated 
or negatived by more extended and comprehensive observa- 
tion of the facts. 

Of diplostemonous flowers, there are two principal forms 
which demand our attention : — 

Ist, Tiiat in which the younger staminal whorl is the 
more internal, and the carpels, when of the same number, 
alternate with the younger stamens. Examples — Coriaria,X 
Balfour, Claas-Book of Botany, p. 783, 



• Maont, A tins do Botaniqui 
Sg. 1436, witli duBCiiption. 

t Payer. OrptnogfiiiiB, p. 69 ; pU. ISand 13 ; the developi 
ID Erodiuia U Bhewii in pi. 12, liga. IT and 21. 

I Ibid., p. 4S ; pi. 10. Limnaathea, in all probability, 
fliijne hend. Altliongh Payer deiCriboB tiie yoimger Btn,ni( 
fliDj-e eiterual. liis flgiue ^v\. 10, ft'g. %\\ rtoaa not 



int of the glands 

oraea under thp 
i ia li. Dougl(aii 



I 



r Dr Dickson on Diplostemonous Flowera, <tc. 241 

Agyostemma, Ceraslium (e.g. 0. trimale)* LaBiopetalum 
I {e.g. L. cor!/U/oUum),f LtUum, &c.. (PI. III.j fig. 2.) Com- 
paratively few dicotyledons, but almost all diplostemonous 
monocotyledons, fall under tliis head. 

2d, That in which the younger stamens are the more ex- 
ternal, and the carpels, when of the same number, alternate 
with the older stamens. Examples — Geranium, Erica, 
■ Malachium, &c. (fig. 1.) As I have already mentioned, the 
f greater number of dipIoBtemonous dicotyledons fall under 

this bead. 
I In the first of these two forms of diplostcmony (that in 
, which the younger stamens are the more internal), the ar- 
rangement requires no explanation, as it corresponds with 
, the ordinary centripetal evolution of successive whorls upon 
an axis. 

The case, however, is widely different where the younger 
stamens are the more external. Here we seem to have a 
centrifugal succession of parts upon an axis. Have we any 
analogies to guide us in explaining this apparent anomaly ? 
What suggests itself most naturally in this regard is per- 
haps the case of polyadelphous flowers, where the members 
of each staminal group are usually developed in centrifugal 

the Btutoment, for tht^TS tlie circle of ttie younger atamcDB appeats slmost 
to coinoide with that of the older ones, or, if anything, tote somewhat Bmaller 
than it. In the more advanced atages, the younger etamena otb very distinotlj 
the more intornal. At all events, the plant requires le-investigation upon tliis 

• I have esamined, with great care, the development of ihe Btninena in 
Agnutemma Flos-Jovis and CsTOilatin Irivialt, and in both of them I eaii confl- 
denlly stata the yonager stamens to be the mote internal. I have given 
figures of young Howera of these two plants(Plate III., figs. 12 and IS). Payer 
has, on the contrary, staled that the older stanienH in Certuliam are (lie more 
internal ; but hie fif^rcs do not indicate tbia very satisfactoiily. To judge 
ftom my own eipeiience of C. Irivialt, I should imagine it to be very difficult 
to determine which ataniinal whorl ia the more interual. when the flower is 
Tiewed so mueli from above as those represented by Payer (OrgauogfiQie, pi. 72, 
figa. 7 and 8). In all flowers like Ceriatiutn, where the receptacle is very con- 
vex, it is very necessary to obtain a completely aide view, so aa to see the 
difference in ilevation of the different parts. In Qowers with Gat receptacles, o 



L Hie other hand, the view from above is the most advantugeo 
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succession upon a cusiiion-Iike body wliicL precedes their 
appearance. Payer lias, however, by tiie most convincing 
arguments, determined the staminal plialanges of poly- 
adelphous flowers to be componnd stamens, the parts of 
which, -when centrifugally developed, correspond to the 
basipetally developed leaflets or lohea of ordinary leaves ; so 
that in tliese flowers we have no real examples of centrifugal 
succession of parts upon an axta. A curiona arrangement, 
however, is described by Payer as occurring in Opuntia, 
where vast numbers of stamens are developed in centrifugal 
succession, and apparently distributed uniformly round the 
receptacle. We may arrive at a compreliension of this re- 
markable form, if we direct oiir attention to certain cases 
which appear to connect it with more easily intelhgible 
forma. In Brathya (^Hypericum) prollfiea, Payer has sljown 
that the staminal cushions (which usually remain distinct 
in the Hypericacete) become fused together, at an early 
period, into a single nearly uniform annular cushion, upon 
which the etamens make their appearance centrifugally. 
Again, in Cistus, he has shown that, in the early condition, 
the centrifugally developed stamens exhibit distinct traces 
of grouping, although the annular cushion, on which they 
are developed, ia always entire. From Cistus we paas at 
once to Helianthemum, where all trace of grouping in the 
stamens disappears,* presenting us with a condition quite 
analogous to that in Opuntia. Such a series of forms leaves 
us in no doubt tliat in Opuntia, as in Helianthemum and 
Cistus, we have merely an extreme case of the fusion of 
compound stamens, which difi^ers from that in Brathys only 
in being congenital, while in that plant it does not com- 
mence until a little after the appearance of the staminal 
cushious. 

In connection with the above, I must not omit alluaion 
to Payer's own determination of the signification of the an- 
drcccimn in Cistiis ; and as the questions suggested by it 
have no unimportant bearing upon the subject of this paper, 
I may be excused the apparent digression of commenting 
upon it. In this plant he has found that the stamens 



I 



Dr Dickson on Di-plosiemvno'tts Floioers, Ac. 243 

make their appearance in centrifugal succesaion upon au 
annular cushion eurrounJing the centre of the floral axis, 
and in this wise ; — in the first place, a circle of five stamens, 
superposed to the sepals, makes its appearance on the upper 
part of the annular cushion ; later, alternate with and 
below these, a second circle of five stamens is developed ; 
still later and lower, ten stamens appear, one on either side of 
each of the stamens of the second circle ; lastly, a great 
number of stamens continue the centrifugal succession till 
the annular cushion is completely covered. "From tliia mode 
(if staminal development," he eays, "may we not conclude 
that the andrceciumofCtsiMs is composed of only two whorls: 
the one superposed to the sepals, in whicli the stamens remain 
simple and are the moro internal ; the other superposed to the 
petals, in which the stamens are grouped in five bundles, the 
stamens in each bundle appearing from above downwards."* 
Here, I cannot hut think. Payer lias introduced an un- 
necessary complication into the subject. His interpretation 
involves at least one serious improbability, — that in the same 
flower there should be both simple and compound stamens. 
What induced him to adopt this opinion was no doubt 
the consideration that, if the five stamens of the first degree, 
which are superposed to the sepals, were assumed to be the 
apices of staminal groups, the stamens of the second degree, 
which are superposed to the petals, must occupy neutral 
territory between these groups. He seems not to have 
taken notice of the fact which his flguret plainly indicates, 
that the same difficulty occurs again lower down, where 
there are stamens (apparently of the fifth degree) super- 
posed to the petals, and therefore also on neutral terri- 
tory. The same thing appears still more strikingly in his 
figures of Capparis (the andrcecium of which he has 
recognised as being similar to that of Cistus), where it 
will be seen that in every second or third generation 
of stamens there are some occupying neutral territory. 
There seems, therefore, to be no more reason for con- 
sidering the stamens of the second degree as the apices of 
staminal groups than for so viewing any of the other sta- 

• Op. e*. pp. 16,^7. t Oi.eit.<i\.'iijiZ,'i.<!,.yt,. 
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mens of inferior degree wliich may be superposed to the 
petals. It appears to me that in Ciatus aud Capparis, all 

the stamens superposed to the petals (including of course 
the stamens of the second degree) must be looked upon 
simply aa neutral structures, resulting from the coalescence 
of parts at the points of fusion of the contiguous groups, 
just as "interpetiolar stipules" are neutral structures, re- 
sulting from the coalescence of the stipules of opposite 
leaves at the points of fusion of the leaf-bases. This 
analogy will at once be admitted as a legitimate one, when it 
ia remembered that stipules are nothing but lobes of the leaf. 

To sum up, I think it is sufEciently evident from the 
foregoing considerations, that all the instances of indefinite 
stamens exhibiting an apparent deviation from the lavp of 
centripetal succession of leaves upou an axis, may be re- 
solved into cases of compound stamens with development 
of lobes from above downwards. 

From this conclusion we are naturally led to inquire 
whether those diplostemonoua forma, where the younger 
stamens are the more estemal, may not in like manner be 
found to be merely apparent deviations from the ordinarily 
recognised laws of leaf-succession ? We are at least hound 
to show that the phenomenon is incapable of explanation 
by the action of known laws, before we admit it to he an 
example of centrifugal succession of leaves upon an axis.* 

In the Oeraniacece, which, as I have already mentioned, 
exhibit this form of diplostemony, the genus Monsonia 
presents the remarkable peculiarity of having ten stamens 
in the younger and outer circle, arranged in five pairs 
superposed to the petals,t Payer considered that these five 
' It ruay ba observed Hint I have here loft out of view the centrif ngal evolu- 
tion of OTiilos upon ceutral placentas. I bave done so, becaaee it ia vain to 
diecusB this subject until ve have more (definite notiona than at pieaent pre- 
vail on the morphological value of the ovule itself. If the ovule repiesenla a 
modified leaf, the ovular groups will probably fall under the same category 
with the atamiiial groups of palyadelplicua plants, the placental elevationa coT- 
caspoQding to the etaminal bosses ui cushions. If, on the other hand, the 
OTula ia to be viewed as a bud or braucb, analogies may be sought for among 
contracted centrifugal in Bor^ eceuces. 

■\ Similarly, in tbe Zj/gcphyllaate, the five outer aud younger al 
Zygaphylbiin, Sec, are replaced in Fgganwn by five paira of stamens superposed 
to the petaJs,— Payer, Organogfinie, p. 69 : pi, IA. Bg. 28. 
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pairs represented the five single stamens of the outer whorl 
in Oeranium congenitally dcduplicated,* At first sight, 
thia view seems unexceptionable, since there is no douht as 
to tlie parts being homol'jgoiis. It appears to me, however, 
that if we were to invert Payer's statement, and say that in 
Geranium there is a congenital connation, in pairs, of the 
parte of the outer circle, which are distinct in Monsonia, we 
should thereby be enabled at once to explain the apparent 
anomaly of a younger whorl being external to an older one. 

If, in fact, we adopt a line of argument analogous to that 
which Payer hiiflaelf has employed in determining the sig- 
nification of the epicalyx in the Potentillidra, the whole 
difficulty, it seems to me, disappears. " In Fragaria 
colHna," he says, " we always observe a calicule, composed 
sometimes of five leaflets alternate with tiie sepals, some- 
times of ten leaflets grouped in pairs which alternate with 
the sepals ; and, as this calicule appears always after the 
calyx, it cannot be doubted that it is formed by the stipules 
of the sepals." {Op. cit. p. 503.) Now, in the Gera- 
niacete we have an outer staminal whorl, which consists 
sometimes (as in Oeranium) of five stamens alternate with 
the parts of the inner whorl, and sometimes (as in Mon- 
sonia) of ten stamens grouped in pairs which alternate with 
the parts of the inner whorl. Moreover, these outer stamens 
appear after the inner ones. The parallelism of these two 
cases, as regards the uuraher, position, and order of succes- 
sion, of the parts, is quite complete ; for we have in the 
Geraniacefe an outer whorl whose relation to the inner one 
in these respects is exactly the same as that which the ap- 
parent outer calycine whorl o{ Fragaria bears to the inner 
one, or calyx proper. 

The presumption, raised by this comparison, that the 
outer stamens in GeraniacefB represent the lateral lobes of 
the inner or primary ones, distinct, or congenitally connate 
in pairs like interpetiolar stipules, amounts almost to a cer- 
tainty, when we consider the mode in which the penta- 
delphous condition oi Monsonia occurs, where each stamen 
of the inner whorl is connate with two of those of the outer 

I • Op. cit. p. 10. 
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-—one on either side, — oflFering the closest analogy to a leaf 
with lateral lobes, or with adnate stipules. That the pre- 
sumed interstaminal lobes — if I may so call them — in 
Geranium should so closely resemble, in all essentials, the 
primary stamens, need not surprise any one who bears in 
mind instances like Galium cruciatum, where the interpetio- 
lar stipules differ in no respects from the leaves between 
which they are placed.* 

It is evident that if the foregoing reasoning holds good 
as to the Geraniaceae, we must extend its application to all 
the numerous cases where a similar diplostemonous ar- 
rangement occurs. All such plants, if my view be adopted, 
must be considered, strictly speaking, as isostemonous, the 
members of the outer staminal circle consisting merely of 
the lateral lobes of the primary stamens which form the 
inner circle.f 

We may now proceed to examine what bearing the posi- 
tion of the carpels may have on this question. I have 
already stated that where the younger whorl of stamens is 

* It may perhaps be thought that I am begging a question a little, in this 
allusion to the stipules of the GaliacesD. Although the stipulary nature of 
these organs has been admitted by many very eminent botanists, yet I would 
not thus have assumed their opinion to be correct, had I not satisfied myself 
on the subject by examination of the course of development in Galium aparine 
where I can positively testify to the appearance, in the first place, of opposite 
leaves, followed afterwards by the development of intervening lobes, two or 
three on either side of the axis. I can hardly doubt that the leaf develop 
ment in the GaliacesB has been traced by others, but I have not succeeded in 
finding any references to it. 

t It is perhaps worthy of remark that Payer has shown that the " stami- 
nodes" of Linum are not developed until after the fertile stamens are so far 
advanced as to indicate the distinction between anther and filament, and after 
the carpels have made their appearance. (See Organogenic, pi. 13, figs. 6 and 
7 ; with description, p. 67.) Now, if these staminodes in Linum represent, as 
Payer suggests {loc. cit. p. 66), the staminodes in Erodium, and these last con- 
stitute a true whorl of sterile stamens, it is very difficult to understand 
their very late appearance. If, on the other hand, we adopt the view stated 
above, as to the younger and outer stamens being merely the lateral lobes 
of the primary ones, and analogous to leaf lobes or leaf stipules, this diffi- 
culty disappears ; since there is nothing surprising in such structures appear- 
ing at a comparatively late period, and it is quite in accordance with what 
one observes in the case of staminal groups, where frequently the greater 
number of the stamens (lobes of the compound stamens; are developed afier 
the appearance of the carpels. 
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I the more internal (as in Agroatemma, &e.), tfie carpels, when 
of tlie same number, aiterDate witli the younger stamens ; 
but that, where the younger whorl of stamens is the more 
external (as in Geranium, &c.), the carpels alternate with 
the older stamens.* 

The position of the carpels in the first of these two forms 
requires no explanation, since it is manifestly in accordance 
with the usual rule of alternation of floral whorls. 

In the second form of diplostemonous arrangement (that 
in Ocranhim, &(.i.), the case is apparently very different. 
Hero the carpels' alternate with the older stamens, and are 
thus superposed to the stamens developed next to them 
in order of time. If the outer and younger stamens in this 
form be regarded as forming a true stuminal wliorl, and 
as of equal value with the older whorl, we must admit a 
very extensive series of exceptions to the rule of alternation 
of whorls. On the other hand, if we view the younger 
stamens here as forming a merely adventitious whorl, the 
symmetry becomes at ouce intelligible, since the stamens 
with which the carpels alternate are then the only ones of 
primary importance. The fact of my interpretation of this 
staminal arrangement satisfactorily explaining away such a 
large number of apparent exceptions to the rule of alterna- 
tion of wliorls, is, I think, no small argument in favour of 
its being well founded. 

It is further to be noted that, when, in a group of plants 
exhibiting this pseudo-diplostemouous arrangement, the 
outer and yonnger stamens disappear, the position of the 



* Same may \ie incliupd to tlunk that tho circiimatauco of the carpola oc- 
uupyiug diJTereiit positions in tbesa two ciiaea ia not a point of much impoit- 
ance ; thitt the carpels are only growing unt wliere thoy have most space for 
expansion. It ia qitita trae, as matter of fact, tliat the carpels liera do occupy 
the plncea whore tbey bavo most room ; bet it appears to me iniposaiblo to re- 
flect at dU upon the anoagetnoot of the parts of flowora, and admit that this 
arrangeToent ia primarily dependent upon any auch simple law of paclcing, if 
I may bo o3:preBB it. That anch a law cannot he viewed as the basis of the 
arrangement of floral parts, must, I think, he apparent, when the not nn- 
fiequcnt instances of superposition of sncoesaive whorls are cousidered ; for 
in tlieae instanoes the parts nre certainly not developed where there is most 
room. Tiie fundamoutul cuuilitiime ere nioco likely to be found in the modi- 
fications of a contractod spiral, than in the mere tiifluciicc of Burrounding 
parts upon nascout structures, 
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carpels is unaffected by such disappearance. This, of course, 
is only what might have been expected, if the outer stamens 
are viewed as merely accessory parts. Thus, in the Ericaceae, 
we have in most of the species of Ledum the apparent dip- 
lostemony which is frequent in the family, while in Ledum 
lati/oUum the younger stamens disappear ; and yet in this 
species the carpels are superposed to the petals just as in 
the others.* In Epacris, so nearly allied to the heaths, we 
have also an absence of the stamens superposed to the 
petals ; and yet the carpels have the same position as in the 
EricacesB. Contrasted with this, it is striking to observe 
the consequence of the disappearance of the younger stamens 
in a group of plants exhibiting what I believe to be a true 
diplostemonous arrangement— one where the younger 
stamens are the more internal. I have already mentioned, 
as an example of this arrangement, a Biittneriaceous plant, 
Lasiopetalum corylifoUum, the organogeny of which has 
been given by Payer. Here, the fertile stamens, which 
form the outer and older whorl, are superposed to the 
petals ; the inner and younger whorl consists of staminodes 
alternate with the older stamens ; and the carpels alternate 
with the staminodes, and are thus superposed to the petals.f 
In Hermannia, on the other hand, where only the fertile 
stamens superposed to the petals exist, the carpels are no 
longer superposed to the petals, but arc now found super- 
posed to the sepals, occupying, apparently, the place of the 
missing staminodes. In the Dombeyese, Baillon has de- 
scribed in Astrapcea a single whorl of staminal groups, with 
the carpels similarly superposed to the sepals.J 

* I am indebted to a friend for the facts regarding Ledum. 

t In the Biittnerese, moreover, Baillon has shown (Adansonia, II. p. 168) 
that in Buttneria, &c., the fertile stamens superposed to the petals are, as 
in Lasiopetalum corylifoUum, older than the staminodes which alternate with 
the petals, and that the carpels are also, as in that plant, superposed to the 
petals. Ho has not stated which of these whorls is the more internal ; but 1 
can scarcely doubt that further investigation will show that the staminodes 
are the more internal. 

J Payer has observed (Organogonie, p. 45) that in Melhania the carpels are 
similarly superposed to the sepals, and I have been able to confirm his observa- 
tion. I have also found that in Fenf/ipefes the carpels occupy the same position. 
It is probable that this arrangemtmt obtains in the Dombeyese generally. 

Tht) ^enus Melhania exhibits tlie simplest form of andrcecium that occurs in 
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If my explanation of the apparent diploskmony in tbo 
Geraniacete be adraitted, the analogy between such an ar- 
rangement and that of polyadelphous stamens will he at 
once allowed. In this regard, it is not unimportant to 
inquire whether these two forms may not sometimes pass 
into one another ; and I believe that instaneee of a passage 
of this kind do really occur. 

tliB Dombayoas. In Melluma incana there are five Blaminodes superposed to fl 
the petals, and five atamena which appareotlj altemato exoclly with the I 
ataiomodeB. At first sight, the arrangement of parts in this plant seems \eij f 
incomprehensible. Here are appaj^ently two staminal whorls, and jet tbe I 
carpels are auperpoae^l to the sepals, as in the iaoatemonous Sermaania. 
further examination and reflection, however, I have come to the concluElan I 
that the diploatemony here ia only apparent, and that we have merely to do 1 
with a much reduced form of tho utaminal groups nhich are found in Allrapaa. 
In Melhania inama, the stamens and staminodes aro connecleil below into B | 
short tabe or ring, which adheres to the petals at points corresponding to the 
bases of the staniinodea. When, however, we detach tbe CDrolln from the 
dower, the staniinal ring becomes broken into five parts, a stamen and a 
ataminode coming away with each petal. In those flowers which I have 
examined, the stamen is always to the loft side of the staminode, which, as I 
have already stated, is superposed to the petal, and adherent to it by its base. 
From the regularity with which the rupture of tho staminal ring takes place, 
it seems reasonable to infer that the fertile stamens do not exactly occupy the 
indilferent or neatro! position between the staminodea which we should expect , 
were this a case of two alternating whorls. 

In M. dicanM^ra, where, instead of one stamen, there are two in each inter- 
vol between the staminodes, I find that of these two stamens there is always 
a longer and a shorter one, whose position to right or left as regards each other 
ia coMtant in tlie aome flower, although iliflering in diiferent flowers. Those 
facts seem to indicate that the pairs of stumena here have not an indiffereut 
relation to the staminodes between which they are placed. 

When we consider how easy the transition is from Melhama (through M. 
lUxanthera) to Domiejia, which again is closely allied to Aiirapiea where 
liaillnn has distinctly traced the origin of the stamens and Btaminodes to Gre 
groups superposed to the petals, we can scarcely doubt that the andrcccium of 
Jf.'^Aunia is referable to a polyadelphous typo, and thus tbe difficulty as to 
tlie position of its carpels disappears. 

ItwiU probably be very difficult, in the Dombeyeie, without organogenic exa- 
mination, to apportion the fertile stamens to their proper groups, as they appear 
tu vary very widely in tbeu- ultimate relation to the staminodes: ihns, ii 
Dombeya vibumijlora {Bat. Mag. Cab. 4668;, the fifteen fertile stamens an 
collected into flvo bundles, which apparently alternate with the staminodes 
while, in an opposite direction, an example may bo found in TrocAttia grandi- I 
fiora (Bot. Eeg. t^. 21), wltero tho stamens and stamiuodes unite to form five J 
plialanges, each phalanx consisting of a staminode from which four fertila | 
filamentEi spring, two on ciUtur aide. 
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In the AurantiaceaB, we have, in Citrvs, staminal groups, 
of which Payer has fully detailed the development. These 
groups alternate with the petals. In each group, the suc- 
. cessive evolution of the stamens extends, in single line, later- 
ally to right and left from a central oldest stamen super- 
posed to a sepal ; those stamens, therefore, being youngest, 
which are furthest removed from the central stamen or 
terminal lobe of the compound stamen.* Payer, moreover, 
describes the arrangement in Tiphrasia tri/oUata, in the 
same family, as diplostemonous with the carpels superposed 
to the petals. The fact of the carpels here being super- 
posed to the petals is important, as such an arrangement 
cannot fail to recall that in Geranium^ Erica, &c., and of 
course suggests that the diplostemony in Tiphrasia^ and 
many other Aurantiacese, is of the same spurious character 
as in these plants. Now, if this is the case, does not the 
androecium of Citrus bear to that of Tiphrasia^ a relation 
exactly analogous to that which the whorl of apparent leaves 
of Galium aparine, consisting of opposite leaves, with a plu- 
rality of intervening lobes, does to that of G, cruciatum, 
where the intervening lobes are reduced to one on either 
side of the axis ? 

Again, in the Philadelphaceae, there are, in Philadelphus, 
staminal groups, the development of which, as described by 
Payer, is strikingly like that in Citrus ; while w^e have an 
apparent diplostemonous form occurring in Deufzia, But 
we seem further to have a form intermediate between 
Fhiladelphus smd Deutzia, in Decumaria, which is described 
as having thrice as many stamens as petals, there being 
single stamens superposed to the sepals, and pairs of stamens 
superposed to the petals.f Thus, in the Philadelphace33, 
we have — Ist, in Philadelphus, compound stamens with 
indefinite lobes ; 2rf, in Decumaria, a reduction in the num- 
ber of the staminal lobes, resulting in a condition apparently 
analogous to that in Monsonia ; and 3d, m' Deutzia, an 
apparent diplostemony, probably analogous to that in 
Geranium^ AcJ 

* Payer, Organogenic, p. 114, pi. 26. f Endlicher, Genera, p. 1187. 

X Visnea, in the Ternsfroomiacea), is probably another example of a reduced 
polyadolphoua form. In V. wiocancra, Payer has shown that, of its 15 stamens, 
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B Although we must avoid attachiug undue weight to the 
foregoing facts as to the Aurantiacefe and Phil add phacese — 
the organogenic evidence being far from complete — yet it 
may be allowed, I think, that such facts at least heighten 
the presumption in favour of the justness of my views as to 
the constitution of the andt(Bcium in Geranium,, &c. If 
ray conjectures are well founded, it is possible that the 
yonnger stamens in Tiphrasia and Deulzta may be found 
tQ appear on the same circle with the older ones, just as in 
Citrus and PhUadelpkua all the staminal lobes are on one 
circle, or nearly so. 

Having stated my reasons for believing the diplostemony 
in Geranium and the like, to be merely apparent, I would 
now allude to certain objections which may be urged against 
that view. 

It may be said that such diplostemony may occur in plants 
whose leaves are neither lobed nor stipulate. In Malachium, 
for example, the leaves are entire and ex-stipulate. Re- 
garding such an objection, I would observe that, in the case 
of compound stamens, which I believe affords us the closest 
analogy with this form of diplostemony, there is not only 
no necessary coincidence between the lobed or compound 
condition of the stamens and a similar condition of the 
leaves in the same plant, but there is not even any neces- 

6 are Bupeiposed to tho aepala, and 10, in 6 puiia, to the petals. The etamens 
auperpoaed to the sepals are the Hist developed, and appear sininKaneouBlj. 
In each of the pairs anperposeii tn the petals, however, there is an older and a 
younger stamen. From Payer's figure (Organogfinie, pi. 154, fig. 25), it would 
appear that the position of the older and younger stamen, in each pair, to 
right and left, as regarila each other, is uniform ; ao that eacii of the primary 
stamens superposed to the sepals has an older stamen on the one sids and a 
younger on the other. There is evidently liere an alternate ancoession of 
aooondory staminal lobes, analogous, so far as it goES, to nhat hoa heeu 
dosoiibed by Payer in Malvitviacu!, and by Payer and Baillou in Euphutbia. 
T!ie andrcecium of Viaiea cannot fail to recall that of Melhania dteanlhera, 
rleseribed in a former note, and I have no doubt that the two oases are quite 
annlogouB, only, the apices of the reduced staminal groups are represented by 
staminodes in Sfelhania deamihera, the intervening nneqnol pairs of lobes being 
alone fertile. 

Antlalelia, in tlio Tiliaceie, is evidently also a redncod polyadelpbons form, 
being described as having 6 inner stamens snpcrposcd to the sepals, and 10 
outer in 6 pairs superposed to tho petals (Payer, Lepmt mr Us fam. no/., 
p. 278.) I 
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sary correspondence between the mode of succession of tlie 
staminal and foliar lobes, when both stamens and leaves, 
in the same plant, happen to be lobed. Thus, in the 
Hypericacese, Myrtacese, &c., w^e have examples of families 
characterised by their compound stamens, and yet remark- 
able for the simplicity of their leaves ; and in Cajophora 
{Loasa) lateritta, where the stamens are developed in 
succession from above downwards, or basipetally, upon 
the staminal cushions,* I find the pinnae of the leaf to 
be developed from below upwards, or basifugally. From 
such considerations it may be inferred that we need not 
expect any necessary association of lobed or stipulate leaves 
with pseudo-diplostemonous flowers.f Should any one 
be inclined to imagine that the facts I have just been 
stating at all invalidate Payer's determination of staminal 
groups as compound stamens, I would have it borne in mind 
that it is no more surprising that there should be entire 
leaves and compound stamens in the Myrtacese, &c., than 
that in many other plants there should be lobed leaves and 
simple stamens ; or, again, that in Cajophora there should be 
basipetal development of staminal lobes with basipetal 
development of leaf-lobes, than that these two modes of 
development should often occur together in the same leaf, 
as they do in the so-called mixed leaf-formation. J 

* Payer, Organog^iiie, p. 391, pi. 84. 

t I may observe, however, that in some plants with psendo-diplostpmonous 
flowers, the leaves are not only stipulate, but exhibit a tendency to the forma- 
tion of interpetiolar stipules. A. P. do CandoUe has remarked that •* several 
Geraniacea) present this peculiarity [fusion of stipules] in a very evident man- 
ner." (Organographie Vegetate ; Paris, 1827 ; tome i. p. 339.) 

In some Geraniacea) I find a very remarkable condition, which, so far 
as I know, is without parallel in other plants. In Erodium hymenodes, for 
example, where all the leaves are opposite, there are invariably, between 
each pair of leaves, on the one side of the axis a single, entire or slightly 
bifid, interpetiolar stipule^ and on the other side a pair of free stipules, the one 
of which pair overlaps the other, from their bases passing each other. I find 
a similar arrangement in E. cicutarium, Pehrgonium zonale and allied forms, 
P. scutatunit &c., whenever the leaves happen to be opposite. 

Again, in Spergula (which, like Malachium^ has ten stamens, and five carpels 
superposed to the petals) there arc interpetiolar stipules ; and similar stipules 
exist in the allied Lepigonum. 

I Cobcea scatidens affords a very pretty example of tho association of basipetal 
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It has been suggested to me, that if we were to admit' - 
the occurrence of accessory stamens, there would be no 
reason why these might not sometimes be placed on the 
same circle with, or even internal to, the primary ones, just 
as stipulary lobes may appear on the same level with the 
base of a leaf, or, as in the so-called axillary stipule, above , 
it or on its inner face, I hav« already, when treating of 
Tiphrasia and Deutzia, admitted the possibility of accessory 
stamens being on the same circle with the primary ones. Aa 
to accessory stamens being internal to the primary ones, I 
think it not at all improbable that such an arrangement 
may also occur ; and, in compound stamens, an analogous 
phenomenon would he found in the Myrtacese, where the 
staminal lobes appear in centripetal succession as regards 
the axis.* Now, the possibility of accessory stamens being 
internal to tho primary ones, may be supposed by some to ' 
invalidate the morphological distinction of diplostemonous 
s into two forms, which I have endeavoured to estab- 



with baaifagBl deyelopment of leaf-lobes. Here, I fled a Bncceasion of lobes, 
from a point both npwarde and downwards. Tbenpperpairotfoliaceoua pinr 
appeaVfl in the first instance ; and, ftom this, as a point of departure, the ci 
rhoBe pinusi appear in baaifugal aucceseibn towards the apes of the leaf, 
while the othei foliaceona pinnie appear eucoessively towards its base. Pajrer 
has describeii an analogous succession from a midwaj-point upwards and J 
downwards, in the serrations of the leaf-lob^ in Oannabu aaliva (Org: 
pl. 61, fig. 28 ; with doacr. p. 288). 

• Organogfinie, pp. 460-1, pl. 98. Payer baa, aomewhat liaatily, I think, 
compared the compound etadiens in the Myrtaoeai to loavcH with 1 
developed from base to ape^ or basifngallj. [Op. cU. p. TIS.) His fignrsa 
however, distinctly indicate that hero, aa in the ordinary forma of compound 
atamanB, there ia a mesial Btamen or lobe of the compound atamon, from 
which, aa a point of departure, the evolution of the other atamena eitends : 
and it appears to mo Improbable that a baaifugal succession of lobes should 
be initiated by the development of a lohe in the middle line at the base of the 
componnd stamen. The pbenomenou Beema more naturally eiplained hy 
supposing that tho first developed lohe of the mjrtaceoua compound stame 
corresponda to the lirat developed or torminal lobe in the ordinary form, i 
which case the evolution in both forms would be baaipotal— the ocly differ- 
ence between the two hoiug that, while in the Hypericaoeta, Ac, the lobea 
aru developed on the hacli or outer face of the raohia of the compound 
stamen (the staminal cushion), in the Myrtaceai they appear on its front or 
iouer face. In confirmation of this opinion. I may refer to the liiyhly developed 
staminal groups in MdaleuM purpurea, where, in each phalanx, the stamene 
evidently proceed from the inner face of the fiattened and elougatfld rstt™. 
_ NBW SKRtKs. — YOi.. SIX. NO. «. — xPU\i, \ft64.. 
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liflh. Ab to this, 1 would state that, although the accessory 
or non-accesBory nature of the younger stamens when in- 
ternal may be very difficult to determine in some cases, 
where the carpels, from multiplication, or reduction in num- 
ber, fail to afford any indications, yet, when we consider 
the relations of the parts in tlie flowers of Coriaria, Agro- 
stemma, Oerastium, &c., where the gyntecium is isomerous 
with the staminal whorls, and the carpels alternate witli 
the younger stamens, we can have no doubt as to such 
flowers being truly diplostemonous, and therefore morpho- 
logically distinct from those of Oeranium, Enca, McUa- 
chiitm, &c., where the younger stamens, in being external 
to the older, occupy a position irreconcilable with the idea 
of tlieir forming a genuine whorl, and where the carpels 
alternate with the older stamens. 

In the last place, we may consider certain anomalous and 
somewhat perplexing pseudo-diplosteiuonous forms, occur- 
ring in the Sapindaceie and Polygalacefe, 

I have constructed, in accordance with Payer's observa- 
tions, diagrams of the flowers of Polygala, Kcelreuteria, and 
Gardiospermum. In these plants, the outer and younger 
(accessory) whorl of stamens is incomplete. 

In Polygala (PI. Til. fig. 9), the lower or anterior stamen of 
the primary, and the upper or posterior stamen of the acces- 
sory, whorl are absent.* It is worthy of remark, tbatin this 
plant, while the disappearance of the anterior primary sta- 
men appears to be the direct cause of a solution of continuity 
of the staminal tube, the disappearance of the posterior 
accessory stamen is unaccompanied by any such solution. 

In Kcelreuteria (PI. III. fig. 11), the primary staminal 
whorl is complete, while the accessory wliorl is reduced to 
three stamens alternate with sepals 1 and 4, 4 and 2, 5 and S.f 
In Pavia {^sculus), Payer has described a similar arrange- 
ment, — only, the accessory stamen between sepals 1 and 4 
(and sometimes also that between sepals 4 and 2) is absent, 
and that between sepals 5 and 3 is occasionally resolved 
into two, then resembling those in Pegnnum and Monsonia.'l 

Now, it may seem an objection to my doctrine of acces- 
Bory stamens, that, in such plants, it requires us to admit 
• Organogenic p. 140. 1 HiiA-w-^M-l. 1 Ibid, p. 130. 
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tliat some members of a primary wliorl may be provided 
with accessory lobes, while others are not. Regardiug this ■ 
objection, it ia suiBcieut for me to advert to the remarkable ' 
condition of the calyx of the liundred-leaved rose, where 
only two sepals are provided on both sides with lateral 
lobes : two of the remaining three being destitute of them, 
and the other having a lobe on one aide only. 

In Oardiospermum (fig. 10), the number and position of 
the atamens are exactly the same as in Kcelreuterta : the 
stamens superposed to the petals being reduced to three, 
and alternating with the same sepals aa in that plant. It 
cannot be doubted that, in the two cases, the andrcecia ate 
essentially the same, although it is to be remarked that, 
while the three carpels are, in Kcelreuteria, superposed to , 
Hepala 1, 2, and 3, in Cardioepernium they alternate with 
sepals 1 and 4, 4 and 2, 5 and 3. In Cardiaspenmivi, how- 
ever, the stamens in each whorl, instead of appearing simul- 
taneously, as in Kcelreuleria, are developed in a remarkable 
succeasion, which I have indicated by the numbers accom- 
panying the stamena iu the diagram (fig. 10). In the first 
place, the two stamena wliich alternate with sepals 1 and i, 
4 and 2, make their appearance ; next, the two stamens 
superposed to sepals 1 and 2 ; then, the three stamena 
superposed to sepals 3, 4, and 5 ; and lastly, the stamen 
alternate with sepals 3 and 5,* Payer has endeavoured to 
render intelligible the remarkable mode of staminal succea- 
sion, in this and other analogous cases, by supposing that 
the irregularity of development, which ao frequently mani- 
fests itself after the appearance of floral parts, is congenital 
in such cases ; and it is hardly possible to doubt that his 
explanation is correct. The anomalous successiou is evi- 
dently the effect of a disturbing force delaying or arresting, 
for a time, the appearance of some of the parts, and thus 
materially affecting the order of staminal evolution. This 
disturbing force seems to act in quite an arbitrary manner, 
as it affects different plants in very different manners : thus 
— to take examples from Payer's work — in Viola odorata, 
the stamens appear successively from before backwards ; in 
the Eeeedaccie, from behind forwards ; while, in Cardio- I 
• OrguiugSuie, pp. l&O-l, 



Bpermwrn, tlie succession may be described, in general terms, 
as obliquely from side to side. Ah I have already stated, 
the two stamens which first appear in Cai-dioBpermwn, are 
those which alternate with sepals 1 and 4, 4 and 2. Now, 
it may be supposed by some to be a formidable, if not fatal, 
objection to my views, that two of the supposed accessory 
stamens should appear before the primary ones to which 
they belong. At first sight, such a mode of appearance 
seems very improbable ; yet, when we consider the arbitrary 
manner in which the disturbing force affects the order of 
staminal succession, we need scarcely be surprised even at 
such a result. At any rate, it cannot, d priori, be said to 
be more improbable that the appearance of primary staminal 
lobes should be delayed by a disturbing force until after 
that of their accessory or lateral lobes, than that the appear- 
ance of a normally older staminal whorl should be delayed 
until after the appearance of some of the parts of a 
normally younger one, which must he admitted on the 
ordinary supposition of there being two genuine staminal 
whorls. I do not think, therefore, that the case of Cardio- 
Bpemium, although certainly a very strange one, can fairly 
be urged as invalidating my views. 



While engaged in the attempt to determine the morpho- 
logical constitution of double staminal whorls, I was led, 
incidentally, to examine the position of the carpels in some 
of the Malvacese. 

I have already stated, regarding the Eiittneriaceae, that 
where, in these plants, there are two staminal whorls, 
the carpels (as alternating with the younger staminal 
whorl) are superposed to the petals, — e.g. in Lasiopetalum, 
Biittneria, Melochia, &c. ; — but that where the androscium is 
reduced to a single whorl (of simple or compound stamens), 
the carpels are superposed to the sepals, as in Mermannia 
and the Dombeyeie. 

The researches of Payer leave no doubt that the androe- 
cium of the Ifalvaceas consists essentially of a single whorl 
of five compound stamens, superposed to the petals. With 
a titaminal arrangement, bo cloeely analogous to what Bailloii 
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has described in Asirapwa, we may expect to find the carpels, 
wlien1)f, the same number, superposed to tlie sepals, as in 
that plant. Payer, indeed, has stated that the HermanneEe, 
Dombeyese, and Bombacea), in which the carpels are super- 
posed to the sepals, are distinguished thereby from the Mal- 
vocefe, Stercnlea), and Lasiopetaleffl : * but, as regards the 
Malvacea), I believe it can only have been through an over- 
sight that he has associated tliem with the LtiaiopetaleEB, 
since he describes the carpels in Hibiscus as being 
superposed to the eepals.f So far as my observations ex- 
tend, tiie rule seems without exception, that in 5-carpe!lary 
MalvaceEB the carpels are superposed to the sepals, just as 
in the Dombeycfe. I have ascertained the occurrence of 
this arrangement in the following; — (Hil>isceffi) Hibiscus, 
Paritium ; (SideEe) Lngunea. Moreover, in the Malopete, 
where Payer has shown the gyucecium to consist of five 
^arpellary groups, I find that, in Malope, these groups are 
Bnipcrposed to the sepals ; so that in this plant we have 
l& similar arrangement to that in Hibiscus — only, the five 
simple carpels of Hibiscus are replaced in Malope by five 
carpellary groups (or compound carpels, as they may be 
termed, being developments evidently of an analogous 
character with the compound stamens of polyadelphous 
plants). Payer has described the angles of the pentagon 
formed by the carpellary groups in Malope as superposed to 
the sepals : but I am quite satisfied that his statement is 
erroneous. In flowers at or near maturity, there is, some- 
times, a slight want of perfect superposition of the carpel- 
lary groups to the sepals : but this seems to be never to such 
an extent as to justify Payer's statement. In the early 
condition of the ovarian pentagon, the superposition of its 
angles to the petals is quite unmistakeable. The cavity of 
the staminal tube is five-sided, the sides alternating with 
the petals; and the carpellary pentagon, in its origin, is 
1 pretty accurately fitted into the bottom of this cavity. J 
■' The superposition in many Urencte of the locuii to the 
F • Organogenia, pp. 44-5. T Ibiii., p. 83. 

\ I have not hod an opportunity of examining the paaitioD of the carpellnif 

gronpa In Kilaibdia ; nnd there aeems la he ponaideralile confusioD in Payei'e 

worta, on this point, as thoae groui« arc doBuribcd in tba "Orgnnoginie" 

(p. 84j aa altornata witli, niid iu the " EWmenta 4e BiAa.\i\opft" V^.ISfS^ ** 

f^tttpetposed to, the prtiah. 
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petals is only an appareut exception to tlie rule I have 
stated above, as to the jjoeition of the carpels in o-carpellary 
MHlvacese ; for the researches of Payer on the organogeny 
of Pavonia leave no doubt that in this tribe ttie five loculi 
merely represent the fertile members of a circle of ten 
carpels, to which the ten styles correspond. In Pavonia, 
the gynascium, in its origin, consists of ten carpellary mam- 
millie. Of these, however, only five have loculi developed 
in connection with them — every second carpel being, so to 
speak, barren. The ten carpels all equally develope styles ; 
so that iu the advanced condition there are five styles pro- 
longed upwards from the locali, and five continuing the 
lines of the dissepiments.* In Malvaviecus, Payer describes 
the loculi (corresponding to the fertile carpels) as superposed 
to the petals, t In Urena (//. americana, U. lobata, U. 
acabriuscula, V. sinuata), I find the same arrangement. In 
Pavonia, I have ascertained the remarkable fact that the 
loculi are sometimes superposeil to the sepals, and sometimes 
alternate with them. ThuB, in P. typitalea, P. begoniasfolia 
(Gardner), P. odorafa, P. umhdlaia, and 7*. zeylanica, the 
loculi are superposed to the sepals ; while, in at least one 
species, named in the Edinburgh University Herbarium 
P. ka8tata,X the loculi are certaiuly alternate with them, as 
in Malvaviscvs and Urena.^ 

• Organogfinie, p. 85, pi. 7. 

t Le^ona auc lea fam. uat. dea plsntes, p. 281. 

I I have expreiiBod myself thus ([[uaidedlj as to tlic Bpeetflc nsitie of tbia 
[ilaut, becauBB, by its iDdoSuite Btomeua, it difftira from that to wliidi Baillon 
refera na 1'. Jiaeiaia (Adauscinia, II. p. 170}, wbidi ia dtiBcribod by him as 
having only Bvo stamens in the adult state. Thu Ediuburgb plaut agrees 
with the dflBcription of P. Aoaiata In Decandolle's "Prodromua" (vol.!. p. 448), 
in its tfiDoeolate hastate dentate IcavBB, axillary DniBDial pedicels, and five- 
leaveit involucre. I oacnot aay much as to the colonr of the petals, except 
tbat a deop red or purplish blotch remtina at the base of eaoh. The whcde 
plant (oapeoioUy tho stem, tho under aide of Uie leavea, the involucre, and the 
sepals) is downy, being covered with a short stollato pnbu&csnce. The plant 
ubich Payer hua examined as P. hastata appeLirs to perfect a considerable 
number of atamena, aa is seen in hia representation of the andrcecinm '■ shortly 
before bloaaaming," where there would seem to bo 26 atamena, oi there- 
abouts (Organoc^uie, pi. 7, fig. S ; with description, p. 3UJ, 

I Ttin position of tho ft'rtilo carpels sectUB to offer a, much more important 
ohMOoter by which the genaa Faoorua may possibly be disintegrBtod, than any 
derhed from Hie awned or awnlesa condition of tho fruit, the relative l^igth 
tif the involtierii to tho calyx, ft.u. ^ ^ ^_ 
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M In coiifitniotiiig UiCise (liagrains which illastrate arrange-, 
menta in the MaWaceje {figa, 5, 6, 7, anil 8), having found 
great difficulty in giving diagrammatic expression to the 
staminal groups, I have represented the said groups hy 
symbols of infinity, which conveniently enough indicate the 
indefinite number of the staminal lobos. 

Explajiaiion of Plate Til ' 

[Fif^. 1-13 aio from Di<r own liesigna. -FigB. 14 and 16 are taken from 
Pajer^a " Organogi5iiio," plate liii. figs. 28 ami 32. Tha diagrams nia con- 
structed with tlie utmost couveutioniil noiformity, being merely intended 
to represent the position of the parts, not their form. In the diagrftma. the 
poateriai' aspect of the flower is a1>eTe, the Rotarior below, and the stamens . 
are numbered in the order of their appearance.] 

Fig. 1. Arrangement in Geranium, Malaehiwn, &c, Tonnger (accessory) sta 
mens eitemikl. Carpels alternate with older (primaTf) stamens. 
Fig. 2. Arrangement in Coriaria, AgrotloKma, Ceraaliim, 4c. Younger sla- 
meas internal, probably farming a genuine nhorl. Carpels alter- 
nate with the younger stamens. 
Fig. 3. Arrangement in Laaiopelalum ooTylifaliam, and probably in Blitlneria, 
Mdochia, &c. Outer and older stamens fertile, and superposed to 
the petals ; inner and younger sterile, and alternate with the outer. 
Garpols, aa in fig. 2, alternate with the younger (sterile) stameas. 
Fig. 4. Isostemonons arrangement in ffertnatmia. Fertile stamens, aa in the 
last, snperpused to the petals. The carpels are superposed to tha 
sepals, apparently replacing the staminodes of the last form. 
Fig, 6. Arrangement in Hibiacui, Panlium, and Lagunea. Same aa last foRD, 
except that, insteatl of five simple stamens, there are five staminal 
gronps (indicated hy symbols of infinity). 
Fig. 6. Arrangement in Malope. Same aa laat, except that, instead of Ave 

simple carpels, there are Gve carpellary groups. 
FiR. 7. Arrangement in Pamnia Typhalen, P. bigoniafolia, P. odnraia, P. vm- 
bUUiia, and P. zeylaniea. Staminal gronpa aa in figa. 5 and 6, mper- 
poaod to Che petals. Tan carpels ; five fertile, superposed to the 
sepals, and five sterile, superposed to the petals. The sterile carpels 
are indicated by small circles alternate with the loculi. 
Fig. 8, Arrangement in JfaiwmwcM, Urena, Fawmia ap. {hattata f). Game as 
last form, except that thoau carpels which are sterile there, are 
fertile here, and viet ctrad. 
Fig. 9. Arrangement in Folygala, as described in the text. 
_|ig. 10. Arrangement in Cardioipermuta., na described in the text. Theacpala 
^^ are numbered in the order of their appearance. Sepals 3 and 6 

H^ become connate,and the petal [indicated in antlino) which alternates 

H with them aborts. If an oblique line bo drawn, as in the diagram, 

^B through sepal j and the abortire petal, the parts are arranged 

^B symmetrically on either side of it. This imagiuary line, by Itirsion 

^^ of the peduncle, becomes antero-posterioi, the abortive petal he- 

^^^ coming posterior (anperior). See pKjei'B " Or^aiui^^iiiwr -^"Uai. 
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Fig. 11. Arrangement in Kcelreuteria^ as described in the text. As in Oardio- 
spermumt the petal alternating with sepals 8 and 5 aborts. 

Fig. 12. Young flower of Agroatemma Flot-Jovis^ just before the appearance 
of the carpels. The younger stamens are internal to the older 
ones. 9y sepal ; p^ petal ; st^ older stamen ; tt'^ younger stamen. 

Fig. 18. Young flower of Cercutium triviale^ at same stage as the last. The 
younger stamens, as in Agrottemmay are internal to, or on a higher 
level than, the older ones. «a, <p, «Z, anterior, posterior, and lateral 
sepals ; p^ petal ; st, older stamen ; «^, younger stamen ; oz, convex 
extremity of the floral axis ; 6, b, lateral bracts, with secondary 
floral axes^,^, developed in their axils. 

Fig. 14. (From Payer). Young flower of Monaonia ovala. «, sepals ; p^ petals ; 
et*f older and inner (primary) stamens, superposed to the sepals ; 
et9, younger and outer (accessory) stamens, superposed in pairs to 
the petals ; g?, carpels, superposed, as in Oeranium, to the petals. 

Fig. 15. (From Payer). Androecium and pistil from a flower of Monsonia ovcUa^ 
at the time of blossoming. Each of the primary stamens has 
become connate with the two accessory stamens adjacent to it, one 
on either side, so that the androecium seems now composed of five 
phalanges superposed to the sepals. 



The Classification of Animals based on the Principle of 
Cephalization, No. I. By James D. Dana. Communi- 
cated by the Author.* 

(Continued from page 102). 

3. Classification of Animals, 

1. Suhkingdoms, — Of the four subkingdoins, first recognised by 
Cuvier and since by most zoologists, the Vertebrate, Articulate, 
and Molluscan, are typical, or of the true animal-type^ and the 
Radiate is degradational, being plant-like in type. Using the 
terms alphatypic, betatypic, and gammatypic, simply as a number- 
ing of the grades of types (see p. 96), their relations are as fol- 
lows : — 

Alphatypic, . . .1. Vertebrates. 

Betatypic, . . . .2. Articulates. 

Gammatypic, . . . .3. Mollusks. 

Degradational, . . . .4. Radiates. 

An important dynamical distinction between Mollusks and 
Articulates has been already suggested by me. 

2. Classes of Vertebrates, Articulates, Mollusks, and Badiates, 
— (1.) The classes of Vertebrates are four (see page 78), 

* From the American Journal of Science and Arts, Vol. xxxvi., Nov. 1863. 
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namGly, Mammals, Birds, Reptiles, and Flalios, — three of which 
are typical, of different grades, parallel with the above. 

(2.) The classes of Articulates are but three, Inaccteans, Crua- i 
taceana, and Worms. I have already shown that the three dU ' 
visions of lusecteana, namely Insects, Spiders, and Myriapods, 
are distinguished by characteristics analogous to those which 
separate the diviaions of Crustaceaaa, — Decapods, Tetradecapods, 
and Entomostracana. The facts on this point are briefly pre- 
sented on page Q1. Insects and Spiders do not, in fact, differ 
more widely in external form or in structure than Decapoda and 
Tetradecapods. 

Insecteans and Birds expreaa in diflferent ways the same 
type-idea, — that of aerial life, Birds being flying Vertebrates, and 
Insects flying Articulates; and, in accordance, they arc of the 
same grade of type, both being hetatypic. This follows, further, 
from the fact that there are but two grand divisions of Inseo- \ 
leans above the degradational division, that of Worms. 

(3.) Among MoUusks, there are two well-charactfirised classes, 
the ^rst including the ordmary Molluska ; the second, the Asei- 
dioids, or the Brachiopods and Ascidians, which are mostly at- 
tached species and thus hemiphytoid. Besides these, there are I 
the Bryozoans, which either make a third division under the As- 
cidioids (Edwards having long since pointed out their relations to 
the Ascidians) ; or they constitute a tliii-d class of Mollusks, 
characterised hy being polyp-like both in external appearance 
and in being attached, and hence doubly hemiphytoid. 

(4.) The Radiates are all degradational in their relations to 
the animal-type. But under the Radiate-type, the species of the < 
first two classes are within type-limits, while those of the third 
are degradational, since almost all are attached and very inferior 
in type of structure, being the moat phytoid of phytoid animals. 
The grades of structure, as marked in the digestive system, are as 
follows : (1.) Having approximately normal viscera, as in Echino- 
derma ; (2.) Having, for the digestive system, only a stomach ' 
cavity, with vessels, imbedded in the tissues, radiating from it, as 
in Acalephs ; (3.) Having, for the same, no system of viscera or 
radiating vessels ; but only a central stomach surrounded by a 
cavity more or less divided at its aides by partitions as in Polyps. 

The following table presents the relations and the parallelisms 
\_f^ these classes, and of each to the aubkingdoma : — 



3llbklDg 



VBrtobratca. 
I MammalB. 
I BirdB, 

ReptUee. 

Fishes. 



Artioi 



dollna^a. 



;, Vertebrates. 
{. Articulates, 

Mollusba. 
). Radiales. 

NEW SERIES. VOL. I.IX. SO, II. A.BWI, \B&4. 



InsecteaiiB. Ordinary. EchinodeTinB. 
Crustaceans. Ascidioids. Acalephs. 
Worms. I Bryozoans? ! Pol^\a. 
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Arranging the divisions according to the relations of tlie 
groups to the animal-ti/pe, instead of the special type of each 
class, the table takes the following form : — 



Vertebrates. 
Artictilatei. 
MoUusks. 


VerlcbTtttM. 

Mammals. 

Birds. 

Reptiles. 

Fishes. 


RaaUtes. 


= 









Articulate. 


MoUnakB. 









Onlinary. 


Worms. 


AacidioidB. 





Brjozoana. 


" 


^^ 




The letters e, d, e, stand for different grades of phytoid degra- 
dational, 6, hemiphytoid, and o, d^enerative. The blank in- 
terval l)etwcen Mollusks and Radiates is filled up by the inferior 
divisions of the higher subkingdoms. 

We may now consider the subdivisions under some of the 
classes ; and first, those of Vertebrates. 

3, Higher tubdivieiona of the elaag of Mammals. — The higher 
subdivisions of the class of Mammals are four in number : Man, 
Megasthencs, Microsthenes, and Ootocoids, as explained in the 
preceding volume of the American Journal, Man is shown to stand 
apart from the Megasthenes on predsely the same characteristic 
that separates the two highest orders under the classes severally 
of Insecteans and Crustaceans ; for, in passing from Man to the 
brute Mammals, there is a transfer of the forelimbs from the 
cephalic to the locomotive series. 

Moreover, a study of the Vertebrate skeleton has shown that 
the forelimbs in the Vertebrate type, as well esplained by I'ro- 
fessor Owen, are cephalic appendages^ being normally appendages 
to the posterior or occipital division of the head. In the Fish, 
these forelimbs (the pectoral fins) have at any rate an actual 
tephalie position (back of which position they are thrown, by dis- 
placement, in other Vertebrates). Kow, in Man, they are not 
only cephalic in normal structural relations, but cephalic also in 
\ut. The transfer of these cephalic organs to the locomotive 
series, by which the brute structure is made, is a manifest degra- 
dation of the type. Man is thus the only Vertebrate in which 
the Vertebrate-type is expressed in its perfection, and therefore 
occupies alone the sublime summit of the system of life. 

Three of the orders of Mammals, namely, Man, Megasthenes, 
and Microsthenes, are typical of different grades, and one, Oi3to- 
coids, is semidcgrodational. 

The Ootocoids may be divided into three groups — a megas.- 
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thenie, a mieroHhcnic, and a degradational ; the first to include 
the genera Phalangista, Daayurus, Macropus, Diprotodon, ic.j 
tlie iteeoiid, I'eramelfis, Didelphya, Phascolomys, Echidna, &c., or . 
Marsupial Insectivorea, Rodents, and Edentates ; tlie thtrd, Or- 
nithorhynchus. 

The following table presents to view the subdivisions of Mam- 
mals and its orders. Under Ootocoids, the relations of tlie two ' 
higher groups are indicated by the above adjectives, without giv- 
ing them special names : — 



D. 



MsinmiOi. 


Megasthenea. 


Microsthenes. 


OotMoidJ. 


Man. 

Megaatbenes. 
Mitirostbeueg. 
OotoooidB. 


Qujdnunaiics 
GarnivoreB. 
Herbivores. 
Mutilates. 


Chiroptera. 
IneectiroTes, 
Eodents. 
Edentates. 


Omithorbynoh 



4. Higher tubdivisiom of the elaasee of Birds, Reptiles, and I 
'ithes.—Q..') In the class of Birds, there are three grand divi- ' 
"sions : the first two, as recognised by Bonaparte, are the Altricea 
(Rapacious birds, Perchers, &c,, and other birds that feed their 
young until they can fly), and the Prtecocex (or the tiallince, An- 
screa. Ostriches, &c., which feed themselves as soon as hatched), 
'i'he third includes the Reptilian Birds or Erpetoids (p. 77). 
The terms PteTostkemcs and Podoathenies apply equally well 
with Altricea and Frcecoees to the two higher divisions of Birds, 
ns explained on page 83, and have an advantage in their direct 
dynamical si gnili cation. 

The type of ordinary Birds (or Pterosthenics and Podosthenica) 
is stated on page 95 to be essentially limitaCe, like that of In- \ 
sects, while the type of Erpetoids is miiltiplicate, like that of I 
Myriapods or of ordinary Reptiles ; so tliat the relation of | 
Erpetoids to the higher division of Birds is in an important re- I 
spect analogous to that of Myi'iapods to the higher division of 1 
Insecteans. 

(2.) In the classification of ^ephJes there are throe prominent • 
types of structure recognised by Erpetologists ; (1.) That of the Che- 
lonians ; (2.) That of the Laccrtoids (including Saurians, Lizards, 
Snakes) ; and (3.) The degradational or hemitjpic one of Am- 
phibians. It is now well known that Snakes and Lizai-ds are 
alike in type of structure, the two groups graduating almost in- 
sensibly into one another, some species ranked as Lizards being 
footless like the Snakes. The Snakes constitute the degrada- 
tional group under the Lacertoids. The Amphibians, constitut- 
ing the third order, are on the same level with the Erpetoid i 
Birds and the Ootocoid Mammals, as presented in the following j 
table. 
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The three orders of Reptiles — Chelonians, Lacertoide, and 
Amphibians — make a parallel series with the three lower classes 
of Vertebrates ; the Chelonians representing the Birds, to which 
they approsimal^ in some points, besides being betatypic like 
them ; the Amphibiiins representing the Fishes, with a still 
closer approximation between the two ; while the Lacertoids are 
the typical Reptiles. The Chelonians might be viewed as Aetni- 
(ypi'c Reptiles ; not hypotypic like the Amphibians, but hypertypic, 
like the Selachians and Ganoids among Fishes. 

(3.) Fishes are all degradational species in their relations to 
the animal-type. The two higher groups, or those of Selachians 
and Ganoids, as already explained (p. 96), are hypertypie. The 
thifi, including Teliosts, is typical if viewed with reference to 
the Fish-tjpe. Below these, the Dermoptcrs or Myzonta (in- 
cluding Amphioxus, Mysioe, &e.), constitute an inferior hypotypie 
or degradatioual group,- — that is degradational in its relations to 
typical Fishes (p. 94). Thus typical Fishes are gammatypic in 
their relations to other Vertebrates, while the alphatypio and 
bctatypic groups are hypertypie orders. 

The following table exhibits the relations of the orders in the 
classes of Birds, Reptiles, and Fishes ; and, for comparison, those 
of Mammals are added : — 



Alphatypic, 
Betatypic, 
G-ammntypic, 
Hemitypio or 
Degradatioaal, 



Outocoids, 



( AltrioeB, or 
i Pteroatlienica 

(FrsecoCBB, or 
Podoathenics. 



TiepiilcB. FitliBB. 

Saluchiiui 

CbelouiDna. Gauoiils, 



LocerioidB. TelicMts. 
Erpetoida. Amphibiaas. Dormopteia 



I 



We pass now to Articulates. 

6. Subdivisions of the classes Inseeteans, Crustaceans^ and 
Worms into Orders. — (1.) The higher subdivisions in each of the 
classes, Insecieans and Crustaceans, are three in number, none 
existing above the betatypic grade, which is that of AiticulateB 
among the subkingdoms, and of Insecieans among Articulates. 

(2.) Worms are of four types of structure. First, Annelida, 
or typical Worms, including the Branchiatcs, Abranchiates, and 
Nematoids — the last the degradational group, and showing this 
in the obsolete body-articulations and some internal characters. — 
Second, Bdelloids or MoUuscoid Worms, including the Hirudines 
or Leeches, Planarians and Trematodes; characterised by obso- 
lescent or obsolete body-articulations, and by often wanting the 
nervous ganglia, excepting the anterior; by usually a Uastero- 
pod-ilke breadth and aspect, on ampU/ieute feature ; by being i 
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general ttrotth^Tiic, even the highest having a caudal disk for 
Bttachment; and in nn up- anil- down movement of the body in 

locomotjon, Mollusk-like, instead of the worm-like lateral moTe- 
ment of the Annelids. The fact of this mode of movement has 
been recently made known to the writer hy Dr Wm. C. Minor, as 
a distinctive feature of the Bdelloids. Quatrefages remarks that 
the Planarians and Tiem.itodes may well be regarded degraded 
forms of the Hirudines, and the three tribes are arranged in one 
group by Burmeiater, — Third, Gepht/reana (of de Quatrefages), 
or Holothurioid (Eadiate-Mke) Worms, including the genera, 
Echiurus, SIpnncula, Aic.* — Fourth, Cegtidenna, or Pi'otozoic 
Worms, including the Cestoids, In which there is no normal 
digestive system, and the segments are independently self- 
nutrient. ■)■ 

The orders of these ctassea of Articulates are the following ; — 



Alphatypic, 

Betatjpic, 

Gamniatjpic, 

a Degradation al, 



Myriajxjds, 



Docapods. 
Tetrad ecapuda. 
BntomoBtracana. 



Annelids, 
Bdelloida. 
GephyresuB. 
CestideacB. 






I 6. Svbdiviiiom of the Orders of Iiuecteam aud Cruitaceani 
I into Tribes. — (1.) The orders o£ Insecteans have each three divi- 
sions, excepting that of Myriapods in which but two have been 
recognised. The three of Insects are indicated on pages 83, 
98. The fact that Insects are, in type-idea, Jtying Articulates, 
gives special importance to the wings in classification. The ^firat 
order includes the Prosthenics, in which the anterior wings are 
flying wings, as the Hymenopters, Dipters, Keuropters, Lepidop- 
ters, and Homopters. The second consists of the Metastkenics or 
Eli/tropters, in which the anterior wings are not used in flying, 
or but little so, as the Cokopters, Strepsipters, Orthopters, and 
Hemipters. The Hemipters and Homopters, united in one tribe 
by most entomologists, are hence profoundly distinct. The third 
■ tribe, or Apters, embraces the Lepismida and Fodurcllids ; the 
■.remaining Apterous insects being distributed among the other 

t * The Holothnrioid charocteriatics nrc well exhibited by de Quatrefngea in 
Part ii. p. 248 aud beyond, of " Rocherchea Anatonnquea et Eouiogiques faites 
pendant un voyage aur les Cfites de la Sicilti," &c., in 3 vols, or porta, the 
Becond by de Quatrefages. Pnria. 

t ThaAeanlkoe^hi^i, according (a van Beneden and Blanchard, are Nema- 

tolda (with which thuy agree in fiirm and general atructnre), although with- 

,vnt a digeatiTD ayatein. Bliiuchaid statca that there ia loason for belieTing 

the digestive syatem hccomea atrophied wJUi the growth of the aoiiaal, 

meationi that ciuies of like atrophy occur uven in BpecJoa of Oordiia and 

jftmirUi. 
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groupa, an suggested by diffGrent entomologists. Tlic Lepisniic 
ihow their dogradational character in their larral rorraa and in 
other approximations lo the Myriapoiis, and ihc Podurellids 
appear to be §till iurerior in having the abdomen elliptic in Dome 
negnicnta. 

(2,) Tlie Onlers of Spidttrg gu^estcl liy the principles of eepha- 
lisatioii arc in precise parallelism with those of the Decapod and 
Tetradccapod Crustaceans, They are, first, Araneoidt, including 
nil the I'ulmonatef, except the Pedipalps; second, Srorpionoidg, 
or the PedipalpB from among the Polmonates, and the Chelifer 
group from among the Trachearians ; third, Aearoida. 

The Aranooids or Brachyural Spiders; the Scorpionoids, 
MueruTol: while the Acaroids a.ra degradational. The last ahow 
thoir dogradationat character in having no division between the 
abdomen and cephalothoraa ; so tliat, while Insects have the 
body in three parts, head, thorax, and abdomen, and ordinary 
Spiders in duo, cephalothoras and abdomen, the Acaroids have it 
nndlvidcl (page 86), Thus, one of the most prominent cbarao- 
teristics marking the descent from Insects to Spiders becomes the 
characteristic of a further descent among Spiders themselves — 
illustrating a common principle with regard to such subdivisions. 
The projiriety of making the Acaroids a distinct group appears 
therefore to Iw well sustained. 

The usual subdivision of Spiders into Pulmonates and Truche- 
nrians depends on internal characters, which is not the case witb 
any other snbdivisions in the table beyond. Moreover, these 
names, though seeming to mean much, are not baaed on any/uno- 
tiunal difference between the groups. Spiders have many relations 
to Crustaceans; and it is natiiral that the subdivisions in both 
sliould depend on the same methods of cephalization, the amplifi- 
ciitivo and annlytic (p. 98). 

(3.) The two orders of Mi/Tiapods are examples, one of case a, 
the other of caae 6, under nmltiplicativedecephalization (p. 85), 

The close relations between Isopods and the higher Mjriapods, 
inggest that they are of like grade under their respective types, 
that is, betatypic. 

(4,) a. Under Decapod Crustaceans, the subdivisions are three, 
U already romarkod ujion by the author.* 

Tho Anomurans are only degradational Brachyurans, and do 
not represent an independent type of structure. The Schizopods, 
similarly, arc degradational Macrurans, with which they should 
1)0 united. The third type is that of ihc Gastrurajis, which are 
j>eculiar among Decapods, in having the viscera extending into the 
iibdomen, one of the marked degradational features of the type. 

* Bee aim Amer. Jaui. at Saieaoe ouii iut, vol. xlv. \2,\, vy. 3i(7, 3S8. 
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They are the Stomapods of Latrelllc ; but this author, in his last I 
edition, made the group, in connection with the Schizopods, co- I 
ordinate with that of Decapo<ls. Being co-ordinate with Bracliy>- I 
iirana and Macruraos, the change of name is necessary. ^ 

b. The Tetradecapods include two divisions precisely parallel 
with the first two of the Decapods, the first literally bradtyural, 
the aeeond macrural. {See p. 97 of this volume.) The Aniso- 
porfi of the writer, are degradational Isopoda, just aa the Ano- 
muniDs are degradational Brachyurans. The Lcmodipods (Ca- 
prellids, &c.) are only degradational Amphipods, the structure of 
the two being essentjallj the same in type. Hence, neither the 
Lemodipods nor the Anisopods are an independent type corre- i 
sponding to a third division. I 

The third Bubdiviaion probably is ina<le np of Trilohitee, I 
although these ore generally regarded as Entomostracans. One I 
of the most prominent marks distinguishing Entomostracans from 
Tetradecapods is the absence of a series of al)dominal appendages. 
It is highly improbable that the large abdominal (or caudal) plate 
of an Asaphns, or the many-jointed abdomen of a Paradoxides, 1 
Calymene, &c., should have been without foliaceous appendages I 
below ; and if these appondagca were present, the species were I 
essentially Tetradecapods, although degradational in the escessive J 
lumber of body-segments. I 

c. Entomoitracarui (or Colopoda, as they are more appropriately I 
'Styled) embrace four orders. First, Carcinoids (a& named by 1 
Latreille) consisting of the Cyclops group (Copepods of Edwards), 
whose species have a strong Macrural or sbrimp-Iike habit; to 
which should be added the Caligoids, (Cormostomes of the writer, 
Siphonostomes of others), since they are essentially identical in 
type of structure with the Cyclopoids, as may be seen on compar- 
ing Sapphirina of tlie latter with Caligw. — Second, Ostracoids (or 
the Dapbnia, Cypris, and Limnadia groups), which have, besides 

a bivalve carapax more or less complete, a much more ellipdo J 
abdomen than the Carcinoids, it being short, incurved, and witb^fl 
out a lamellar terminal joint or terminal appendages. — Third) V 
Limuloids, which have the abdomen stitl more elliptic, it being ' 
reduced to a mere spine, or nearly obsolete, and which have the 
mouth-organs all perfect feet and the only locomotive organs. 
(The joint across the carapax of the Limulus corresponds in 
position to a suture or imperfect articulation in the corapax of 
the Caligi, &c,) — Fourth, the Rotifers, a, low Protozoie grade of 
degradation, in which all members are wanting, and locomotion is 
performed by cilia. The Phyllopods are distributed between the 
first two divisions. 

The llotifera are sometimes arranged under Worms. If they 
are degradational apeciea of a Umitate t-j^^iVig^ «Eft ^^^aa^»RMsffl^-, 
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and if of a multijilicalc, they are WomiB. The very small 1 

ber of acgnicntB preBCnt, when any are distinct, the character of 
the dentate mandibles (for mandibles arc not found in the inferior 
subdivisions of Worms), and the resemblance in the form of some 
species to Daphnite and other EntomostraconH, sustain the view 
that they are Crustitccan. 

The Cirripeds appear to be only attached, amplificate Ostra- 
coids. (Sec pages 84, 85.) 

The subdicisioiis of the orders of Inaecteans and Crustaceans 
are then the following ;>^ 



(3. FroBthenloG or 
OtdDDpUn. 

y. MeUutbeoiu o 
El;trDpt«rB. 

a. D. ApMn. 






Aranenlda. 
SoorpioDDid 



UfriBpDdi. 



Chilopods. 
Diplopoda. 



<m|K>da. I TetTo^iicj 



Brsoliynrans. laifoAt, Caroinoidi. 
M&oruruiB. Amphipads. OsCraaoidJi. 
Gutrnnuu, ITrilobilee.f iLimuloidf, 



7. Subdivmons of the orders of the clcus of Worms. — On the 
true method of grouping the typical (Branchiate and Abranchiate) 
Annelids, I here mate no suggestions. The Cystica are there 
included with the Cestoids, If any of the simple Cyatics are 
really adults, they may possibly make a second subdivision of 
the Cestideans. 

8. Subdivitions of the classes of Molliuiks. — The ordinary Mol- 
lusks include three orders, as usually given : (1.) Cephalopoda, 
(2.) Cephalates, and (3.) AcephaU ; of which the first two corre- 
spond to different grades of typical Mollusks, and the last is de- 
gradational in its relations to the type, the apedea being imperfect 
in the senses and means of locomotion. 

The Aacidioid Molluska comprise (1.) Braekiopoils, and (2.) 
AseidiaHSj with perhaps the Bryozoans as the third order. If 
the last, however, be made a third class, as already s 
(though with hesitation), there ia no third order, unless the i 
ferior of the compound Ascidians, having water-apertures to a 
jrrowp of individuals instead of to each one, and the mouth-opening 
of each usually radiated (the number of rays six), be regarded as 
the third. This would make the orders, (1) Erackiopods ; (2) 
Ascidians; (3) Incrustates ; the first two typical, the last degra- 
dational and strikingly hcmiphytoid. 

4. Conclusions. 
The preceding review of zoological classification appears to 
sustain the following general conclusions, 

1. Number and topical relations of the siibdimsvms of groups. 
I. The number of subkiagdomK, cW&q«, QidsEB, and tribes, in 
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the system of animal life is either /our or three, that is, the divi- I 
sion in each cose is either rjuatemate or temate. I 

II. The lowest of the subdivisions in each group is a degroda- I 
tional or semidegradational subdivision, or hypotypie. ' 

III. The quateruate division ia confined to six caaes (excepting 
two or three among inferior types in which there are two degra- 
dational subdivisions) i I, the number of subkingdoms ; 2, the 
number of classes under Vertebrates, the highest of the subking- 
doms; 3, 4, the number of orders under Mammals and Fishes, 
the highest and lowest classes of Vertebrates ; 5, 6, the numbers I 
of tribes under two of the orders of Mammals, 

IV. In (Aree only of the six cases of ^uafemoJe division are the j 
three higher subdivisions all true typical, namely : 1, in the divi- 
sion of the animal kingdom into subkingdoms ; 2, of the Vert&- 
brates into classes ; 3, of Mammals into orders. In the last wn 
reach Man. As Man alone is archetypic in the class of Mamtnala 
(p. 96), so the Mammal-type is archetypic among Vertebrates, 
and the Vertebrate-type among the subkingdoms, 

h. Below this archetypic level, in the oi-ders of Mammals, the 
number of irwe typical subdivisions is but two — and these are the 
betatypic and gammatypie; for the first or alphatypic subdivision 
in both Megasthenes and Microsthenes, as explained on page 96, , 
ia hypertypic, and not true typical. i 

e. Again, of the four orders of Fishes only one is typical, the 
two highest being hypertypic (p. 96). 

V. In the rest of the animal kingdom, the number of true 
typical groups, in the classes, orders, and tribes that have been 
reviewed, is either two, the betatypic and gammalyi>ie, or one, the I 
gammatypie alone, 

2. Lines of gradation. — Lines of gradation between groups are 
lines of convergence or approxiniation through intermediate species. 
Before mentioning under this head the deductions from the pre- 
ceding classification (or VIII. and IX. beyond), two general prin- 
ciples (VI, and VII.), having an important bearing upon them, 
are here introduced. 

VI. The approximations between two groups usually take 
place, as has been frequently observed, through their lower limits, 
or most inferior species, that is, between the degradational subdi- 
vision of the inferior as well as of the superior group, — For 
eiample, plants and animals approximate only in their simplest 
species, the Protozoans and Protophytcs ; Birds and Quadrupeds 
most nearly in the Ornithorhynchus or Duckbill — which, at the 
same time that it is the lowest of Mammals, is related to a v 
inferior type of Birds, the Ducks ; Quadrumauea and inferior 
Mammals through the Lemurs of the fonner and the Bats and 
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InM!Ctivoro« iif the Microsthenes, and not ihronvfa the higher 
Carnivores or even any of the Megasthenes. 

The classes of Reptiles nnd Fislies may appear to be an excep- 
tion. Hut the Perennihranchf (or the species with permanent 
gilU) among Amphibians, if referred to the lype of Fishes, and 
iiii[>eeiany to thu Ganoid type, would rank low, as is obrious from 
tlicir oxitcrt and looaely-himg: gills without giU-covers, the absenm 
(if Kcales, and the general inferiority in all structoral arrange- 
ments. The Gunocephs, kuonn only as fossils, and generally 
regartkd as Perennibratith Amphibians, have, it is true, a higher . 
Ifrndu of organisation, both as regards gills and scaJes, b^ng 
nlliiid in these res|)ectB to the highest of Ganoids. And this fact, 
in view of the above cimon, sustains the opinion of Agassiz, that 
iho Uaiiocuphs (or Archegosaurs) are actnally Ganoids— having 
a llnptiliun ft^nturo in the partial elongation of the limtis, but in 
littlo ttmt is fundamental in the structure beyond what belongs 
I'Hiumtially to the Ganoid-type. 

VII. The Hues of gradation between classes, orders, and tribes, 
lire only approximating, not connecting, lines, there being often 
wide blanks of the most futidamental chamcter. The Omitho- 
rhynclm*, iilthough Duuk-like in some points, leaves still a very 
wide iiiifillud gap Iwtween the Mammal and Bird, and the Mar- 
Dupiiili a tttill wider. Tbc species are fundamentally Hammaii an, 
and Bird-like only in points of secondary importance. In a 
slnillar mttnnor, there arc long blanks between the Ootocoids and 
hiRhor Mammals ; between Myrinpods and either Insects or 
Hpidora; between Rejitiles and Mammals. The intermediate 
groupfl belong decidedly to ime or the other of the two approxi- 
mating groups, and are never strictly intermedial*, 

VIII. Under any class, order, or trihe, the lines of gradation 
I'lm in most cases between the degradationcd subdivision anil 
mivorally the gammatypic and betatypic subdivisions, and far leas 
clearly, or not at all, between the gammatypic and betatypic 
themselves ; that is, between D and y, and D and ^, rather than 
Q and y. For example, in the class of Mammals, the lines run 
between Ootocoids and either Megasthenes or Microsthencs, and 
not distinctly between Megasthenes and Microstbenes ; in Insec- 
teans, Iwtween Myriapo<lB and either Insects or Spiders, and not 
distinctly between Insects and Spiders ; In Crustaceans, between 
EntomoBtracans and either Decapods or Tetradecapods, and not 
distinctly between Decapods and Tetradecapods, &c. There are 
exceptions to the canon ; and still it is a general truth. 

IX. Under any data or ordtr, the line of gradation between 
the degradational and the betati/pic subdivision (or D and p) is 
often more distinct than that between the degradational and 
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W^tmmatypie (or D and y), altKougli tlie gammatypic is nearer in 
grade to the degradational. — Thus, the line between Myriapods 
and Insects is more distinct than that between Myriapods and 
Spiders ; or that between Entomoatracans and Decapods, than tliat 
between Entomostracans and Tetradecapods, 

There is an csceptioa in the class of Mammals ; the Ootocoids 1 

seem to graduate towards both Miurosthenes and Megasthenes 1 

with nearly equal distinctness. I 

3, Co-ordinate gradea and distinetiona in Clasgifieation. I 

X, The co-ordinate value of subdivisions in the system of classi- I 
fication is brought out to view in the parallel columns of the pr&> 1 
ceding tables, and evidence is thence afforded as to wtiat gi'oupa 1 
are rightly designated classes, orders, &c, | 

a. We thus learn that the subdivisious of the class of Mammals I 
— Man, Megasthenes, Microsthonea — are properly orders, if we so I 
call the subdivisions Decapods and Tetradecapods under Crusta- 1 
ceans, or Insects and Spiders under Insccteans. I 

b. Again, we have a solution of the question whether in each ^ 
of the classes. Mammals, Birds, and Ilcptiles, the kemki/pic divi- 
sion, as sO'Called on page 76, is a subeUus co-ordinate with the 
typical division of the same, or whether it is an order co-ordinate 
with the three Jiigher subdivisions of the class. The question 
appears to be decided (contrary to former views of the writer), 
that it is correctly made an order. These hemitypie divisions 
actually correspond severally to the degradational division in 
other columns of the different tables ; and, therefore, if in the J 
case of other classes as those of Crustaceans, Insecteans, &c., I 
they are orders, so are they in the three classes of Vertebrates 1 
mentioned. They have also a relation to the hemitypio divisions 
among Fishes, which are the first and second orders of the class. 

XI. In an inferior or degradational group, the distinctions of 
the subdivisions included arc generally much more strongly and 

lobviously exhibited in the atructm-e than among typical groups, 
~~ , the orders of Fishes are based on characters that have 
sarly a class-value among the higher Vertebrates. In the same 
■, Amphibians, or Jiemitypic Eeptiles, differ from true Rep- 
tiles more obviously than Oiitocoids, or hemitypie Mammals, i 
differ from other Mammals. So, the distinctions among the I 
groups of Crustaceans are very wide compared with those among I 
Insects ; and those among degradational Crustaceans far wider I 
than those ainong the typical subdivisions. The relative force of 1 
the life'Systcms is, in alt probability, as great between Ootocoids ^ 
and typical Mammals as between Amphibians and typical Reptiles, 
although so unequally expressed in the strueture of the high or 
concentrated groups and the low or lax groups of species. Over- 
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looking this priociple lias ol^n led anthors to allow too great 
■mportsDce to the etmctaral differences among inferior or degra- 
dntional groups, 

XJl. Under any class, order, tribe, the typieal groups are often 
represented more or teas clearly among the subdivisions of the 
degradational. Hcncc characteristics which separate the typical 
groups frequently separate only suhordinate divisions under an 
inferior or degradationnl group. Examples occur in the class of 
FislicB under Vertebrates, in whose subdivisions the other classes 
of Vertebrates are partly represented ; in the order of Ootocoids 
under Mammals, which has its myasthenic and microsthenic 
subdivisions ; under Worms, &c, 

4. Distinction between Animal* and Plantl, 

XIII. This subject well illustrat«B a fundamental distinction 
between animals and plants. 

a. An animal, as has been stated on page 94,hsa fore-attd'Oft, 
or an tero- posterior, polarity ; that is, it has a fore-extremity and 
a hind-extremity which have that degree of oppositeness that char- 
acterizes polarity. 

b. With this fore-and-aft |Kilaritj there is also dono-ventral 
polarity. 

o. The dorso-ventral and antero-posterior axes are at right 
anplet to one another. In Invertebrates and a large part of 
Vertebrates ihe antero-posterior axis is horizontal and the dorso- 
ventral vertical ; and only in Man, the prince of Mammals, is the 
former vertical and the latter horizontal. 

d. An animal, again, has not only oppositeness between the 
fore-extremity and hind-extremity, but also a. head, the scat of 
the aensee and mouth, situated at the fore-extremity and con- 
stitnting this extremity. 

e. In addition, the typical animal is forward moving. 

But in animals of the inferior type o{ JRadiates, while there is 
an anterior and a posterior side, and also, in most species, forward 
motion, the mouth -aperture — which indicates the primary centre 
in an animal (p. 82)— is not ]>laced at one extremity, but is more 
or less nearly central ; and almost precisely central in the sym- 
metrical (and therefore inferior) Radiates. The mouth-extremity 
and the opposite are at the poles of the dorso-veniral axis, and not 
at those of the antero-posterior ; that is, they are at the extremity 
of the axis which in the inferior animals is normally vertical. 
This is true even in a Holothuria, the mouth of which is not at 
the anterior extremity, but is central, or nearly so, as in an 
EchinuH. A Limulus has been referred to on page 90 as show- 
ing on tt|ipr<)xiination, undor the true animal type, to this same 
central position of the mouth. 
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We pass now to Plants. The plant, in contrast with the fore- 
and-aft animal, is an ttp-and-down structure, liaving up-and-down 
polarity. The axis is vertical like the dorso-veutral in the lower 
animals, to which it is strictly analogous, as is shown from a 
comparison with Radiates, — Radiates and Plants being alike in 
type of structure. The primary centre of force is central, in the 
same sense, in the regular flower and the symmetrical Radiate. 

Thus, the structures under the animal-type and plant-type are 
based on two distinct axial directions, one at right angles to the 
other : in the animal-ti/pe the antero-posterior axis being the 
dominant one, while the two co-exist ; and in the pUint-type the 
axis at right angles to this being the only one. 

In the above way (as well as in its non-percipient nature), the 
plant exhibits complete decephalization — a condition to wJiich the 
Radiate only approximates, as it has generally, if not always, an 
anterior and posterior side, besides other animal characteristica. 



Synopsis of Canadian Ferns and FHicoid Plants. 
George Lawson, PL.D., LL.D., Professor of Chemistry 

^and Natural Hiatory'in Dalhousie College, Halifax, Nova 
Scotia. 
(Continwid from the January Ifumber.) 

SOOLOPENDBIUM. 

8. rw^^are, Smith. — Fronde (in tufts) strap- shaped, with a cordate bi 
undiTided, margin entire, stipe scalj. Seolopendrium vulgare, J. E. 
Smith, Bab., J. Sm., Moore, &c. 8. q^nantm, Swarta, Schkr,, Gray- 
Man., p. 593; Torr. Fl. N.Y. ii. p. 490. S. P/tyUitU,Roih. S. qfici- 
nale, DC. S. Lingua, Cavanilles. Aiplenium Scoiopendriufn, Linn. 
Sp. PlanlaTum, &c. A. elongatum, Salisb. BUehnum linguifolittm, 
Stokea. Phyllitis Scolopendrium, Newman. — Owen Sound, Georgian 
Bay, Lake Huron, on aofi; springy ground, amongst large stoiiea, growing 
in tufts, abundant, 1861, Robert Bell, Junior, C.E. Thia interesting ad- 
dition to our list of Canadian ferns has been collected in the same place by 
the Rev. Prof. William Hineks, F.L.S. Mr BeU'e specimens agree, in 
ei'ery resjiect, with the typical European form of the speoies, which is ex- 
ceedingly variable. Only one station was previouelj known for this fern 
in all North America, viz., limestone rocks along Chittenango Creek, near 
the Falls, respecting which Professor Torrey observed : — " This fern is 
undoubtedly indigenous in the loDality here given, which is the only 
place where it has hitherto been found in North America." It was first 
detected by Pureh, who found it in ahady woods, among loose rocks in 
the western parts of New York, near Onondago, on the plantations of 
J, Geddia, Esq. This species (he said) I have seen in no other place 
but that here mentioned, neither have 1 had any in&mon.Usi'u.iAN.'i&'Wv'm^ 
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been fuund in any other part of North America. [Pn-rth.) Nuttsll 
Btatea that he fuund it in the western part of the state, withoot giving 
the locality ; but aixiording to Dr Pickering, the specimeoB of Mr KnttoU, 
in the herbarium of the Acudeni; of Sciences in Philadelphia, are 
marked, " Near Cunandiugua. at Qeddis's form, in a shady wood, with 
Taxut canadeimi," Torrey FI, N. Y. ji. p. 490, This fern occnra 
tlirnughout Europe, and also in Northern Asia, Mr Moore considers the 
Mexican S. Lindeni as a mere variety of this species. In Europe them 
ure many remarkable varieties, of which Mr Moore hoa figured and de- 
loribcd more than fifty that occur in Britain. The great beauty and 
remarkable character of many of these render them very suitable for 
nultiration. None of the abnoriDol funus hare as yet been found in 
America, probably merely became they have nut been looked fur. 

Camftosobds. 
C. rhisoiihyllut, Presl. — Frond lanceolate, broad and hastate, or 
oordale at huse, altenuated towards the tip, which strikes root and gives 
rise to a new plant ; hence this fern is called the Walking Leaf ; 
l>onds evergreen. Camptotoraa rhizophyUut, Link, Presl, A. Gray, 
Haten, Houker. Aeplcni-aia rkizophyllum, Linn, in part (LinnBua'a 
ranio included Fadyi^ifi proU/tira, a totally different jjant), Michaux, 
Purah Fl. Am. Sept. ii. p. *!66, Bigelow, Toirey, Beck, Darlington, 
XjOwc's Ferns, vol. v, jil. 14 a. Aiiligratnma rhUopk^lla, J, Sm., 
'I'orrey Fl. N, Y. ii, p. 494. Camptgiorut rumicifolittg. Link — On 
the flat perpendicular face of a rock in the woods, on the Spike's Cor- 
ners side of the mills ot High Falls, township of Portland, C.W., July 
1803. In a rocky wood, a mile north-west from the Oxford station of 
tlie Ottawa and Preicott Railway, upon a rock slightly covered with 
niimld, B. Billings, jr. ; mountain side west from Hamilton, also at 
Anoaator and at Lake Medad, Judge Logie; Wolfe Island, £. J. Fox ; 
not rare about Owen Sound, Rev. Prof. W, HinckB, F.L.S. ; Montreal 
Mountain, M. L'Abbt Provancher ; rather northern in ita range in North 
Amoriea, but not coniition anywhere in Canada. This curious fern bas 
been long in cultivation in the botanic gardens of Europe. 



L. dilatata, Presl. — Fronds spreading, broadly lanceolate, ratber 
pale but vivid green, bipinnate ; the pinnules pinnate or pinnatifld 
with pointed lobes ; on the lower pinna?, the posterior pinnules arc 
longer than the anterior ones ; stipe with ratber distant pale unicolorous 
sitales ; sori small This description refers only to the commonest form 
in Canada, It is a very variable species. Afpidww Bpinwloeiim, Gray. 
— Abundant in the woods about Kingston, as Collins 's Bay, &c.. Smith's 
Falls, OdesBa, woods near the Falls of Niagara, Hincbinbrooi, Gana- 
noque Lakes, Farmersville, Hardwood Creek, Delta, Upper Rideau Lake, 
Newboro-on-the-Rideau, Longpoint ; Mouth of the AwagaiiisBis Brook, 
Gnlf of St Lawrence, Goulais River, also Grand Island, and at Ke-we- 
naw Point, Lake Superior, R. Bell, jr. ; Ramsay, Rev. J. K. M'Morine, 
MA. ; Preficott, very comnum, B. ISillmgs, jr. i St John's, St ValentiB^, 
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una Belocil, P. W. Mnclagan, M.D. ; BelleviUe, very common, J. , 
Mocoun ; St Joy Woods, W. S, M. D'Urban; Daciel's Harbour, New- , 
fouTidland, Jamas RiphardsoiL (a peculiiir rnrm) ; P£che Kirer, Chelsea i 
and Cantlej, Hull, D. M'GilUvray, M.D. Of varieties referable to Tar. 
Boottii, Gray, var. dumetomm. Gray, or otijers, differing from the i 
iMmmon (wliich, however, ia perhaps not the typical) form, I have seen 
specimens from, or obtained information of their having been collected 
in, the following localitiea :— Maiden, Brighton, Point Rich, Newfound- ' 
land, Hamilton's Farm, Murray, Hamilton, &c. These varieties still 
reiiuiTB careful study, with a view to their identification with Euiopoau 
forms, which are now well understood. 

8. tanacetifolia.- — Frond large and very broad, triangular, tripinnate, 
ivith the pinnules pinnatifid or deeply incised, lobed. P. tanacetifolium, 
DC. ? — Pointe des Morts, Gaspfe, John BeE, B.A. Mr Bell's speoiraen 
seoms to agree well with Mr Moore'a description of var. tanacetifolia. 
The typical L. dUatata, with durk-centreii scales, so common in Scot- 
land, I have not yet seen growing in the Canadian woods ; but a frag- 
ment, the uppor portion of a frond, from Point Rich, Newfoundland, 
James Richardson, looks like it. 

L. marginalis, J. Smith, — Frond ovate-oblong, a foot, more or less, 
in length, bipinnate, pale greaa, somewhat coriaceous, lasting the winter; I 
pinnffi linear-lanceolate, broad at base ; pinnules oblong, very obtuse, ' 
ohsoletely icciEcd ; sori marginal; stipe of a pale cinnamon colour when I 
old, with large thin pale scales profuse below. L. maTginalh, J. Sm,, , 
Aspidium marginals, Swartz, Pursh, Bigelow, Beck, Darlington, Gray, 
Eaton, Lowe's Ferns, vol. vi,, pi. 6 (a bad figure), Torrey Fl, N. Y. 
ii. p. 495. Poli/podinm marghtale, Linn. Nephrodiitm maTginale, \ 
Michauz. — This species is as common in the Canadian woods as Laitrea 
Fitix-mas is in those of Britain ; woods around Kingston, abundant ; 
near Odessa; Nenboro-on-the Rideaa ; along the course of the Gananoque 
River and lakes, in various places ; very fine at Marble Rock ; Farmers- 
ville; Hardwood Creek; VaOey of the Trent, found on the great boulder, 
&c. ; on Judge Malloch's farm and elsewhere about Brockville ; on lime- 
stone rocks above tlie Rapids at Shaw's Mill, Lakefleld, North Do uro, 
Mrs Traill; Sulphur Spring, Hamilton, Judge Logie; Cedar Island, 

A. T. Drummond, jr., B.A. ; Smith's Falls, and Chippawa, P. W. Mao- 
lagan, M.D. ; Ramsay, Rev. J. K. M'Morine, M.A. ; Presoott, common, 

B. Billings, jr. ; Belleville, in rich low moist woods, common, J. Macoun ; 
above Blaeklead Falls, W. S. M, D'Urban ; Gatineaa Mills, D. M'Gil- 
livray, M.D,; Cap Tourmente, M. L'Abbe Piovancher; Harrington, 
J. Bell, B.A. ; London, W. Saunders. This is esdusiveiy an American 
fern. It varies in size and appearance ; in some specimens the pinnm 
are wide apart, their divisions small and narrow; in others, the pinnfe 
overlap each other, and their divisions are broad and leafy, also over- 
lapping, and in such forms they are usually toothed into rounded lobes. 
Mr Moconn sends a form from Belleville, more deeply serrate than 

j3. Traillce. — Fronds very largo {3^ feet long), bipinnate, all the pin- 
nules pinnatifid. — Lakefield, North Douro, Mrs Traill. This is a very 
handsome variety, and would form an attnwtvve '^\a.'ct \&. i:«!£ql.<)«^>(sm 
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It has the samo relation to the type of L. maryinalit which ituita 
{eroia) haa to typical FilLc-mai. 

Lattrca FUix-mat ii eironenuely referred to in some American works 
on Materia Medica aa a common North American and Canadian fern. 
It ha^ recently, however, been found on the liocky Mountains bj Dr 
Parry. Professor Gray says that Dr Parry's specimens are apparently 
identical with the European plant. Nothing like it occnra in Canada. 
so fur aa I can ascertain. Varieties of L, marginalit hare been sent 
to me undor the name of FUix-jna». 

L. eriitata, Preal.^Frond* erect, rigid, linear-oblong in ontline, Tivid 
green, pinnatcor slightly bipinnate; pinnee triangolar-lanceokle; pinnules 
large, oblong, approximate, decnrrent ; sori large, in a single series on 
each side of, and near to, tbe vein ; stipe with few pale scales. Lattrta 
cnttata, Preal, Moore, &o. Folypodinm erittalum, Linn. Atpidium 
cri$latum. Swartz, Willd., Pursh, E. B., Beck, Torrey FL N. Y., ii. p, 
496, Gray. Atpidium crutatum, 0. lancastriense, Torrey ; A. lan- 
eaitriente, Spreng., Bigelow, Beck, Darlington, Hooker. — Woods around 
Kingston ; near tie Pflclie River, GaUnean, a tributary of the Ottawa, 
D. M'GilliTray, M.D. ; Three Rivers, St John's, and Chippawa, P. W. 
Maclagan, M.D. ; Spioule's Swamp, east from BelleviUe (a cedar swamp], 
not common, J. Macoun ; Ramsay, Rev. J. K. M'Morine, M.A. ; Preacott, 
common. B. Billings, jr. ; Lake of Three Mountains, W. S. M. D'Urban; 
Silver Brook, Gasp6, John Bell, B.A. ; St Ferreol, M. I'AbbS Pro- 
vancher; L'Orlgnal, J. Bell; London, W. Saunders. 

L. Qoldieana, 3. Smith, — Frond very large (3 or 4 feet or more in 
length), dark green, bipinnate ; pinnie 6 to S inches long, narrow, linear- 
lanceolate, notmuchattenuafed towards the tips ; pinnules (12-20 pairs), 
linear- oblong, approximate, uniformly curved forwards, scythe- shaped, 
sometimes with an extra lobe at base ; sori small, near the midrib ; 
stipe with pale shaggy scales above and larger dark-centred ones 
below ; our largest Canadian fern, usually barren. Laatrta Goldieana, 
J, Smith. Aspidium OoCdieanum, Hooker, Edin. New Phil. Jour, vi. 
p. 333, and Fl. Bor. Am., ii. p. 260, Gray. Ncphrodium Ooldieanum, 
Hook, and Grev. Aspidititn Filix-mae, I'ursh, not of WiUd., &o. — Par- 
mersvillo, in woods neat the village, abundant and very fine, forming 
immense tufts ; near Hamilton's Farm and De Salaberry, town line, 
W. S, M. D'Urban ; Beloeil Mountain, Montreal and Maiden, P. W, 
Maclftgan, M.D. ; Belleville Woods, near Castleton; woods below Heely's 
Falls, west side, and in Simon Terrill's Woods, Brighton, J. Macoun. 
Augusta, Robert Jardine, B.A. ; about Montreal, Mr Goldie in Hook. 
Fl. Bor. Aia. London, W. Saunders. This fine fern was appropriately 
named by Sir William Hooker in honour of its discoverer, a suocessfiil 
investigator of Canadian botany, now resident at Paris, C.W, The 
species belongs exclusively to the American Continent. In Canada we 
have two sub-varietiea : — 

a. serrata, in which the divisions of the pinnee are coarsely serrate. 
iUontreal. 

0, integerritna, in which tbe divisions of the pinncc are almost of 
quite entire. Farmersville. 
^ Z. fragravs, Slooie, — Frond 8 to 12 inchei long^ooriaceoua, bipinnate. 
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pinna) triangular, of few (4 or 5 pairs) of pinnules, whicli are crowdaA 
and covered beneath by the large rusty membranoaB indosia, which con- 
ceal the Bori. Rnchia with profuse, large, paiiBh Bcalea, eapeoially near 
the baae. Aapidium fragrant. Swartz, A, Gray. — Rcclra, Petiokee Iron 
Ridge, Lake Superior, Mr Laphani, and north-weet — ^Professor Woods, in 
Class- Boole; shaded trap rocks, Palls of the St Croix, Wisconsin, Dr ^ 
Parry, and high northward, Gray's Munual. I have not yet seen Cana- 
dian apecimens of this species, which is quite a northern fern, stretching 
along the northern shores of the Pacific to the Russian Arctic dominiont. 
I have specimens from Repulse Bay, collected by Captain Rae'a party 
while wintering there in 1855. This plant does not appear to be in 
cultivation in any European garden, 

L. Thelypteris, Presl, — ^Frond erect, lanceolate, mostly broad at base, 
and narrowed upwards, thin, and herbaceous, or slightly coriaccona, glar- 
brons or downy, pinnate ; pinnse linear, rather distant, deeply pinnatifid ; 1 
pinnules with revolute margins, veins forked, sori near their middle, j 
becoming confluent. Stipe as lung as, or longer than, the frond, and I 
naked. Lastrea Thelyjiteris, Presl, Moore, J, Sra. Aspidium The- ] 
lypterh. Swartz, E. B. Willd,, Pureh, Bigelow, Beck, Darlington, Tor- 
rey Fl. N Y. ii. p. 496, A. Gray, Man. Polypadium Theiypterit, 
Linn. Dryopterii Thelypterig, A. Gt. — Swamps in the woods, Town- | 
ships of Hinchinbrook, Portland, Ernestown, &c. ; Millgrove Marsh, 
Hamilton, Judge Logie ; Gatineau Mills on the Ottawa, D. M'Gillivray, , 
M D. ; Prescott, comnimi, B. Billing, jr.; Temisoouata, Thorold and 
Maiden, P. W. Maclugan, M D. ; Belleville, very common in swamps, 
J. Macoun ; Ramsay, Rev. J. K. M'Morine, M.A. ; portage to Bark 
Lake, and on lumber road through the woods east from KarailtoD'H 
Farm, W. S. M. D'Urban ; .Montreal, Drs Maclagan and Epstein ; Hud- 
son's Bay Territories near Red River Settlement. Governor M'Taviali ; 
St Joachim, M. L'Abbfe Provatieher ; L'Orignal, J. Bell,B.A. ; London, 
W. Saunders. In the State of New York this species is common in 
awamps and wet thickets (Torrey). I have it from West Point, N. Y. ' 
In the south, Eatuu indicates Florida and northnard. Very seldom, 
found with fructification (Pursh). Fertile apeciraens are not rare with us. 
The forked veins of the pinnules distinguish this species from the next. 
In the Canadian plant the outline of the frond is a little different from 
Scotch and Irish specimens, being less narrowed at base. There ars 
three forma of this species in Canada. The first (k) seems to be the 
plant of Gray's Manna!, the second (^) is more like the L. Theli/pterit 
of Europe, and tho third {y) is intermediate between this speciea and the 

a. puhescens.^—Frund somewhat coriaceous, densely pubescent or 
downy throughout. Odessa, Hudson's Bay, &c. 

IS. glabra. — Frond tiiin, herbaceous, glabrous. Montreal, Chelsea, 
Hinchinbrook. &c. 

y. inlermedia.^Fiond narrowed below, glabrous ; stipe slightly elon- 
gated (veins forked). Gaspe, J. Bell, B.A. I 

L. Noo-EboracenfU. — Frond lanceolate, narrow at the base, thin and 

herbaceous, pinnate ; pinnse linear or linear-lanceolate, more or leas 

approximate, deeply pinnatifid ; i>irinules oblong, usually tl.<i.t*. ic.s.'o^k , 
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nimpli! (not forked) ; aori never confluent ; etijio short, raahia, &c. duwnjr, 
pinnulea mure or less diBtinctlj ciliate. Laxtrea Noveboracentii, Preal ; 
Potypodivim NoveboracenM, Linn., Schk. Aipidiitnt tlatt/pteroidea, 
Swarti. Atpidi'Utii A'ovtboracente, Willd., A. Gray, Eaton — Pittsburg 
DMT Kingston ; Lakelield, North Douro, Mrs Traill ; Mountain side, 
Hamilton, Judge Logie ; Frescott, common, B, BUlinga, jr. ; Mount 
Johnson, Montreal, and Beloeil, P. W. Maclagan, M.D, ; Ramsaj, 



M.A.j near Chelsea, D. M'GillLTraj, M.D. ; Lon- 
n, W. Saunders ; L'Orignal, J. BelL This fem 
1 the American Continent. It Eeems to be laore 
distinct in the United <~tales than with us. In 
Sir William Hooker observed — " The ^spt- 
quite identical with A. Theiypterit." In tlie 



Rev. J. K. M-Moi 

don, but nut conin 

belongs exclustvel; 

abundant and mon 

Flora Boreali-A 

diwm Nov^Mtraeense 

recently published volume of Spetieg FiUcitm [which t 

only quote at second hand), doubts are stiU expressed as to its being a 

species really distinct from L. ThelypUrit. Mr Eaton and other Aiue- 

rioaii pteridologists think it quito distinct. Its most obvious characters 

are — (I.) The taperingformof the lower part of the Arond (although there 

is also a foim of L. TlnlypUru having this peculiarity ; (2.) aori few, 

mostly near the base of the pinnules, and not confluent, not overlapped 

by a recurved margin ; (3.) veins of the pinnulea simple, not forked. 

The outline of the fnind must not be depended upon, as the Scotch and 

Irish L, ThelypUrit is narrowed at the base like L. Nov-Ehorateniie. 

This species is allied to L. moatana,, Moore {OreopUne, Bory). 



PuLTSTICHDM, 

p. anfftilare, 3. Braunii. — Frond soft, herbaceons, lanceolate, bipin- 
nate ; pinnules stalked, serrate ; the small teeth tipped by soft bristles ; 
stipe and raoliis scaly throughout, la the Canadian plant the scales of 
the racbis are larger than in the typical P. angulare of England, from 
which it may be specifically distinct. Agpidium Braunii, Spenner. 
Aipidium aeukahim var. Brattnii, A. Gray, Man. Bot., p. ,^99, A. 
aealeatum, Provancher ; Harrington, Cap Bon Ami and Dartmouth. 
N. fork, Gaspe, John Bell, B.A. ; base of Silver MountaiB, W. S. M. 
D'Urhan. 

P. Lonchiti»t Roth. — Frond rigid and shining, linear- lanceolate, sim- 
ply pinnate ; pinnte soyl he-shaped, auriuled, spinoae. Potyttiehum 
Lonchitit, Koth, Moore, J. Sm,, &c. Polypodium Lonthilit, Linn. 
Atpiditim Lonehitii, ,'>wartz, Schk. — Liraeatone locks, Owen Sound, 
C.W., 1859, Rev. Professor "William Hincks, P.L.S. Profeasox 
Hincks has Eindly furnished me with specimens from the above locality. 
Woods, southern shore of Lake Superior and north-westward, ProfesiSOT 
Asa Gray, in Man. Bot., N.S. ; Uritish America, Professor Woods in 
Class-Book. It will be observed that Professor Hineks's station is the 
only definite Canadian one with which we are acquainted. MrT. Druni- 
mond found this fem on the Rocky Mountains many years ago. 

P acroetichoides, Scbott, — Frond pale green, shining, lung and nar- 
row, linear- lanceolate, simply pinnate ; pinnu long and narrow, linear- 
lanceolate, shortly stalked, auricled anteriorly at the base, more or less 
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iliBtinctly setTSte, with hair-tipped teath ; fertile (upper) pinOee slif^htlj 
contracted, covered beneath b; the large oonfluant sori ; stipe prefuiel; 
chaffy, with pale scales Polystichitm aerottichaidei, Schott, J. Sm. 
Arpidium aeroftiehoidee. SwortB, A, Gray, Gat^ii. Atpid. auricala- 
lum. Scbt. ^epkrodiiim adrosticlioides. Miohx. — Abundant in the 
w(M>d» B few miles west fmm KiDgslon ; also not rare in the woods of 
the Midland District of Canada generally ; Upper Kideau Lake ; woods 
around Toronto, Rev. Dr Barcky ; Stanfold, M. L'Abbfi Provancher ; 
i/Orignal, J, Bell ; London, W. Kaunders : Suljihur Spring, Hamilton, 
Judge Logie; Preacott, eommou, B. Billings, jr. ; Nicolet and St Valen- 
tine,* C.E., and Chippawa, C.W., P. W, Maelagan, M.D. ; BeUoville, 
very common in rocky woods, us in Hop Garden, J. Macoun; Ramsay, 
Iter. J. K. M'Morine, M.A. ; bills and woods, portage tu Bark Lake, 
W. S. M. B'Urban ; Giliuour-s Farm, Chelsea. D. M'Gillivray, M D. ; 
Oinabruck and Prescott Junction, Kev, B, M. Eiistein. This sjiecies is 
OKclueively American. 

[B ineitum ; pinnni strongly serrate or incised into lobes, Axpi- 
(ll'wm Hehweiniteii, Beck. This form, which I have from Schoolej'B 
Mountains, &e. (A. 0, Brudie;, will no doubt be found in Canada | 

CvSTOPTBElS. 

C. froffilig, Bemhordi. — t'runds dplicate, green, liinceolate in outline, 
glabroDs, bip innate ; pinnio and pinnules uvute-lanceulnte or oblong; the 
P latter obtuse, incisel;' toothed, thin aiid veiny ; sori large ; stipe dark 
_i|nirple at the base. CyKtopterU fragitis, Bernbardi, Hook., Bab., Moore, 
■iWewra., A. Gray. Potypodium fragile, Linn. Cjfttopteris orUntaiit, 
P DesTsux. Folypod. viridulvm^ Desv. Athyrium fragile, Sadler. 
CyMkea fragilu, Sm, C. cynapifolia and C. anthrucifolia. Roth, 
Cystea fragilis, Sm. Cyclopteris fragilU, S. F. Gray. — Rocky woods 
and olifik about Kingston, in various places, but not abundant; Par- 
mersville; Mountain side, Hamilton, on moist rooks. Judge Logie; 
rucks by the bay shore, L'Anse au Cousin, and Dartmouth River, 
Gaspe. John Bell, B.A. ; Mirwin's woods, Prescott, common, B. Billings, 
jr.; Montreal and Jones's Falls, P. W. Maolagan, M.D. ; rocky banksof 
the Moira, rather rare, J. Macoun; Ramsay, Rev. J. K. M'Morine, M.A. ; 
camp at base of Silver Mount, on rooks, also River Rouge, abundant 
De Salaberry, west line, and at Black Lead Falls, W. S. M. D'Urban ; 
St Joachim, M. L'Abb6 Provancher ; Granville, C E,, John Bell, B.A. ; 
London, W. Saunders. In Dr Hooker's valuable Table of Arctic Dis- 
^budon this plant is indicated as a Canadian species that does not enter 
llie United States, which I presume arises from a misprint, as the species 
Ki» not uncommon in the Northern States, and extends south to the Moiin- 
Ktains of Carolina. The delicate 0. tsnuU is the form known in the (ioutfa, 
Pllut in Canada we have the stout typical Euruj«an form of O. froffilU. 
B.anguMtala. — Pini»nleBinc,Etd,witblongifihandspreadiugteeth. Cyit. 
. cyn'pifolia, 3. Lowe. — Qasjie, John Bell, BA. Specimens 
Hferable to this form were likewise gathered at Lulie of Three Moun- 
ts by Mr D'Urban. Mr BeU's specimouB agree perfectly with English 
B irom Dr John Lowe (0. f. cynapifolia). Italian specimens 
Pftoni Profeseiir Caruel of Pisa, labelled " CyKt, {rngitia," b«Um^tn ti™ 
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▼ariety, Mr Bell hae a fertile frond from Oosp^ with rerjr broad Teinj 
plonn. deeplj iacieed, bat nut pinnate. 

0. buUnftira, Bernliardi.— Frond thin, green, lanceolate or linear- 
lanceoUte, bipinnate, bulbiferous tpwards the apei on the under sur- 
face; pinnaj oblong- lanceolate, narrowed at the lips; pinnulei ohlong- 
obtnse, inciselj toothed; sori unoll, not ver; numeroue; indjeium ihort. 
Very variable in the size and form of the frond. P. hulUfera, Bem- 
hardi, A. Gray, J, Sm. Aspidiitm, btilbi/ervm, SwarU, Schk,, Pureh. 
Atpidium atomarium, Jluhl. — Moist awnnipy woods about Kingstiin, 
ua CollinB'B Bay, Kingstrm Stills, &c. ; abundant on Judge Mallocb'a 
furuj, a mile west from Brock rille ; Petit Portage. &c., Gaspt, John 
Bell, B.A.; Wolfe Island. A. T. Drununond, B.A. : Mirwin'a woods. 
Prewott, common, B. Billings, jr. (short form) ; Beloeil Mountain, P. W. 
Maclagan, M.D.; rocky banks of the Moira, Belleville, and in cedar 
swam[M and wot woods, very common, J.*Macuun ; Bamsay, Rev. J. E, 
H'Morine, M.A. ; M.mnlaln side, Hamilton, common, Judge Logic ; 
Black Lead Falls, on limestone rock, W. S. M. D'Urban ; Pied da cap 
Tourraente, M. L'Abbfe Provancber ; Grenrille, C. E., J. BeU ; London, 
W. Saunders, There are two distinct forms or varieties of this species. 

a. haritontali». — Frond triangular- lanceolate, broad at baee, not more 
than three or four times longer than broad ; pinn» burizonlal. Ni^ara 
Fulls, within the spray, CoUins's Bay, &c. 

(3 JlagelUformU. — Frond linear, attenuated upwards, very long and 
narrow, six or seven times longer than bruad ; pinnae less horizontal. 
I'Vankville, Montreal, Oaspe, &.c. 

I), punctilohala. Moore. — Frond broadly lanceolate, pale green, Ihin, 
with a stout rochis, bipinnate; the pinnules pinnati&d; eori minute, 
usually one on the anterior basal tooth of each lobe of the pinnule, which 
is reflexed over the some ; the proper indusiom is pale, cnp-shaped, 
opening at top. RhiKome slender, creeping through the soil; whole 
plant glandular-downy. DennaUsdtia (Bemhardi, 1800] punctildbula, 
Moore, Index Filicum, p. xcvii. DUkionia jmnctilohvla, Hooker, 
A. Gray, J. Sm. D. pilntinsenla, Willd., Hooi. Fl. Bor. Amer. 
Ntphrodiitin prmctilobnluin, Miclix. A^idiitm panctilobulKm,&Vfa,Ttz. 
Palania, Presl. Dicktonia puhescene, Sehkr Si!olobmin pilosiueculutn, 
Desv., J. Sm. Gen. Fil.-Pittaburg near Kingston, John Bell, B.A. ; 
River Rouge, W. S. M. D'Urban ; Montreal, P. W. Maclagan, M.D. ; 
Presoott, on Dr Jessup's moist pasture land, B. Billings, jr. ; New 
Brunswick, E. N. Kendal, in Hook. Fl. Bor. Amer.; Hamaay, Rev. 
J, K. M'Movina. Mr Eaton has mentioned tu me that the drying fronds 
have the luiuur of new buy. 

WoODSIA- 

W. llvendt, R. Br. — Frond lunceolale, usually 4 or 5 ini'hea long, 
bipinnate, or nearly so, pinnie approximate, pinnules oblong, obtuse, 
stipe (red), rochis, and whole lower surface of the frond clothed with 
abaffy soalea, which are rusty at maturity. Sori usually confluent 
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aruond tbe margins nf the pinnules. First ohaerTed in the Isle of Elba 
(Il»a), hence named, after Balechainp, Aeroitichv.in Ilvente by Linmeua, 
wbose Phcenix was very wroth thereat ; see English Flora, vol. iv. 
p. 323. Wood$ia llveniU, R, Br., Hook., Moore, J. Sm,, Gray, &c. 
JWep/irodnim lanoeiim, Mioln. — Abundant on the ridge of Laurentian 
rocks at Kingston Mills ; Rocka west from firockvtlle and at Chelsea, 
B. Billings, jr. ; Mount Johnson and Beloeil Mountain, P. W. Maclagan, 
M.D. ; mountain gneiss rocks, opposite Rouge River, W. S. M. D'Urban, 
I have lijiewise specimens from the Hudson's fiay territories (Governor 
M'Tavish), but without special locality. On rocks, Canada, Pursh ; 
Canada to Hudson's Bay, Hook. FI. B. A, ; Piod du ea|i Tourmente, M. 
L'AbbS I'roToncher. 1 think our plant must be much larger and more 
Bcaly than the European one. A tuft which I have from Catskill Moun- 
tains {A. O. Brodie) has richly fruited fronds a foot long and 2 inches 
wide, (1 find that large American forma of this sjiecies have been mis- 
taken for IF. ohtuia. The involucre, which is large and not split into 
hairs in the latter species, serves readily to distinguish it.) Much of the 
[Ivenais in oultivation in Europe is probably the American form, 

/3. graeilii. — Frond more slender, more hairy and less scaly than the 
type ; pinnra rather distant, deeply pinnatifid, or partially pinnate, 
Dartiuonth River, Gasp£, John Bell, B,A. In technical cliaractere, this 
form agrees belter with W. alpina {hyperborea), but il has quite a dif- 
ferent asjiect. 

W. alpina, S. F. Gray,— Frond SEuall (from 1 to 2 or 3 inches long), 
broadly linear, pinnate, somewhat hairy without distinct scales; pinnte 
ovate, somewhat triangular, obtuse, pinnatifidly divided into roundish 
bbes. Wooiitsitt alpina, S. F. Gray, Brit. PI, Moore, Woodtia hyper- 
borm, R. Br. in Linn. Trans., vol. li. ; Pursh. Fl Am. Sept. ii. p. 66U-— 
In the clefts of racks, Canada, Pui^li ; Canada to the Saskatchewan, 
Hooker. Noticed ia Dr Hooker's Table of Arctic Plants as a Canadian 
species that dues not extend into the American States. 

W. glahella, R. Br. — Frond a few (2-4) inches long, Imear, bright- 
green and glabrous on both sides. sim|)ly pinnate ; the pinnic short, 
rounded or rhombio, cut into rounded or wedged lubes. Stipe with a few 
Beales at the base only. Woodsia glabtUa^ R. Br., Hook. Fl. Borculi 
Americana, tab. 237; Gray. Canada, Professor Woods in CI- Bk, 
Sir W, Uooker, in the Fl. B, Amer,, gave Great Bear Lake as the only 
station then known fur W. glabella. Mr D, C. Eaton has kindly 
furnished me with specimens from Willoughby Lake, Vermont (Goodale 
teg.j, and Professor Gray notiees its occurrence on rocks at Little Fulls, 
New York (Vasoy), and " high northward." 

/3. Biilli.- — Frond larger (6-7 inches long) ; pinnfe more elongated, 
pinnatifidly incised into rounded lubes (briglit g^en, glabrous). GaspS, 
on the Dartmouth River, twenty miles from its mouth, John Bell, B.A, 

W. obtaia, Torrey. — Frond nearly a foot long, linear-lanceolate, 
glandulose, bipinnate; pinnules slightly decurrent, oblong, obtuse, crenate, 
ur somewhat pinnatifid ; indusium large, enveloping the sorus, tom into 
a few marginal lobes ; stipe with few scatttr^d, pale, cbafiy scales. 
Woodtia obtu»a, Torrey, A. Gray, J. Sm. A$pidiumohtugH>n,'Wi]ld. 
Phy»e«iat{nin i.btusiim. Hook. Fl. Bor. Am. Woodda PcrrinMAui., 



282 SynryptU of Canadian Fertut and FiHroid Plants. 

Hoolt. and Qrev. Ic. Fil. Polypoditim obta*um, Swarti. — An in 
*iun prerailf that Ibis plant, which is aaid to be common in tha Northern 
States, eapecially toward* the west, grows also in Canada. Mr D. C 
Eaton, in the kindest manner, cut out of his own herbarium a Bpecimen 
for me, from near High Bridge, New Yorb city, in an excellent state tot 
eianiinatiun, which has enabled me lo understand the species and to 
Bsoertnin that we have as jet no satisfuctory evidence of its occurrence 
in Oaiiuda. Largo forms of IT. IlventU have in some cases passed for 
it. {I introduce this notice of the plant with a view to (iromote iaxih/i 
inquiry.) * 



Osu 



0, regalia f3. tpeetabilU — Fronds erect, pale-green, glabi 
|)liinale ; pinnules obloog-lanceolate, oblique, shortly stalked, very 
■lightly dilated at the base, nearly entire ; fertile pinnules forming a 
raoeiritise panicle at the summit of the frond. Oimitnda fpectabilii, 
Willd., J. Smith. Fannersville; Hardwood Oeek. U inch in brook, and 
nther placet in rear of KIngiton. usually in thickety swamps, by curdaroy 
roods, &c. : Millgrove Marsh, Hamiltun, Judge Logie^ Ranisuy, Rer. 
J, K. M'Murine, M.A ; woods near the Hop Garden, BeUeville, not 
ciimmoD, J. Macoun : PKScntt, common, B. BillingB, jr. ; around Metis 
l^ake, ftc; opposite Oros Cap ; also Souion-wa ga-mi Creek and Scbib- 
wah River, li Bell, jr. ; near Montreal. Rev. E. M. Epstein and W. 
S. M. D'Urbaii: mountain, Uonne Bay, Newfoundland, on rocks 1000 
feel above the sea, James Richardson la small form); Welland, J, A. 
KeiPip, M.D. ; Osnubriick und Prescott Junction, Rev. E. M. Epstein ; 
Niooiet, Wolfe Island and Navy Island. P. W. Maclagan, M.D, ; Lake 
St Charles, M. L'Abb^ Provancher; Caledonia Springs and L'Orignal, 
J. Bell; Portland. Thos. R. Dupnis. M.D. ; Bedford; London, W, 
Saunders. The fronds of uur pknt are a little more drawn out than those 
of the European one ; the pinnules are often distinctly stalked, end the 
overlapping auricles either altogether «b»ont or only slightly developed. 
'I'liis is O. ipectabilit, Willd. ; O. regalis, (3, Linn. Sp. PL Some 
botanista distinguish two American forms, one agreeing with the typical 
regaha of Europe ; but it is difficult to do so. The typical 0. regalia 
is a larger, more robust, and more leafy plant, with more widely spread- 
ing or divergent pinne, and more leafy auricled sessile pinnules, more or 
less pinnatifid at the base ; in our Canadian plant they are quite entire. 
The divisions of the fertile portion of the pinnEe are also more widely 
divergent in a regalis. The frond, nitireover, is of a darktr colour. 

0, ciniiamoTiiea, Linn. — Sterile and fertile fronds distinct, the former 
ample, broadly lanceolate, pinnate ; the pinna> rather deeply pinnatifid ; 
lobes regular, entire ; fertile fiond contracted, erect, in the centre of the 
tuft of sterile fronds, and not at all foliaceous. Sporangia ferruginous. 
Fertile frond decoying early in the summer. Oarivunda daaamomea, 
Linn , Gray, J Sm. O. Cla^tontana, Conrad, not of Linn, — Fairtield 
fann and elsewhere about Kingston, not uncommon : Millgrove Marsb, 

uiiltun, Judge Lo^c; Sandwich and Mi>ntreal, P. W. Maclagan, M.D. ; 

lusite Gros Cap; also Two Heart River, Lake Superior, R. Bell, jr., 

i ; Belleville, swiiuips and low grounda, common, J. Macouu ; llamaay. 
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' Rev. J. K. M'Morine, MA.; 8t Joy Woods, on the river shore, near 
Gatiuean Mills, J). M'Oillivray, M.D. ; Newfoundland, Miss Erentoo, in 
Hook. Fl. Bor. Am. ; Preaeott, common, B. Billings, jr. ; Nicolet, M. 
L'Abbfi Provancher ; L'Orignal, J. Bell ; near London, W. Saunders. 

0. Claytoniana, l-inn. — Frond narrowly lanceolate, pinnate ; pinnte 
lanceolate, about three paira of pinnse near or below the middle of the 
frond contracted and fertile ; sporangia hrown, with green Epores. This 
apecies, when fresh, has a strong odour, reaembling that of rhubarb (Pie- 
plant) stalks. O. Glaytoniana, Linn., Gray, J. Sm. O, intei'Mipta, 
Miuhaux. — Betwee:i Kingston and EIngaton Mills, in wet swampy 
places by the roadside ; Little Cataraqui Creek ; Waterloo ; banks of 
the Kumber, near Toronto; Princes Island, Hamilton, Judge Logic; 
Hamsay, Rev. J. K, M'Morine, M.A. ; Ke-we-naw Point, in wet soil, 
B. Bell, jr, ; Belleville, low rich grounds, not rare, J. Macoun; Pres- 
common. B. BiUings, jr ; Round Lake, W. 8. W. D'Urban ; Lake 
Settlement, and on the river shore near Oacineau Mills, D. M'Gillivray, 
M.D.; Newfoundland, Miss Brenton, in Hook, Fl, Bor. Am. ; Oanabrucb 
and Prescott Jimction, Rev. Dr Epstein ; on Judge Malloch's farm and 

[ elsewhere about Brociville; Dartmouth Uiver, Gaajie, John Bell, B.A. ; 
t Forreol, M L'Abb6 Provanoher. Abundant on uncleared land along 
be Bedford Road, where the dried fronds are used by the farmers as 
winter fodder for sheep. Augmentation of Grenville, C. E., J". Bell, 

' ^.A. ; near Komoka, C.W., W. Saunders. This fern is common alat) 
D the Northern States. I have a lai form, with long stipes and remark- 

r titilj short somewhat triangular pinnte, from Schooley's Mountains. 

Soniz^A. 
[S. pusilla, Pursh.— Newfoundland, De la Pjlaie. 1 have no further 
nformation respecting its occurrence in British America. Professor A. 
Gray indicates its distribution in the United States thus:—" Low 
grounds, pine barrens of New Jersey, rare," which ia not at aU favour- 
ftble to its being found in Newfoundland or Canada. Mr Eaton has 
Laent me beautiful specimens from sandy swampy in Ocean County, New 

Nat. Ord. OPHIOGLOSSACE^. 

BoTRVtHIUM. 

, viiyinicum, Swartz.- — Barren branch sessile, attached above the 
middle of the main stem, thin, delicate, veiny, tripinnate, lobes of the 
pinnules deeply incised; fertile branch bi- or Elighdy tri pinnate. Very 
variable in size, usually a foot or more in height, bot sometimes only a 
iew inches. Botrychitim virginicum, Swartz, A. Gray, J. Sm. B. 
vtTginianum, Schk. Oimuiida, virginiea, Linn. Sp, PI. Bolrypiis wr- 
(ri'ni'cus, Michz. — Not uncommon in the woods about Kingston and the 
turrounding country, as near Odessa, in Hinchinbruok, Ac; Delta; 
Toronto ; Sulphur Spring, Hamilton, Judge Logic ; Prescott, in noods, 
oommon, B. Billings, jr. ; Nicolet, Montreal, Wolfe Island and Chippawa, 
P. W. Maclagan, M.D. ; Belleville, rich woods, very common, J. Macoun ; 
Ramsay, Rev. J. K, M'Morine, M.A. ; River Marcouin, St Lawrence 
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Gulf, aim opposite Grand Island, Lake Superior. 
Manoni, Riviere Rouge, and De Salaberrj, west line, W. S. M. D'Urban ; 
Montreal, Uanabruck, and Preecott Juoclbn, Rev. E. M. Kpstctn ; Hill 
Purlage abave Oxford Haose, GorEmor M'Taviitli ; Newfoundland, Mies 
Urenton, in Fl. Bor. Am. : Lake Huron to Saskatcliewan, Hook. Ft. Bot. 
Am,; GaBpfi, John Bell. B.A. ; Stanfold, M. L"Abb6 Provancber ; Oren- 
villo, 0. E., J. BbU ; London. W. SaunderB. 

$. gracile. — Verj aidsH (5 or G Incbea high), fertile branch less 
diTid&d. fl. gracile, Pursh. Hill Portage, above Oxford House, Go 
vemoT M'TaviBh, 

y. timplex. — Barren branch oblong, pinnatifid, the lobes ovate, incised, 
Tuiny. II. nmpltx. Hilnhcock. GrenvUle, C.E„ JoLn Bell, B.A, 

li, limarioidis, SwarCz. — ^Barren branch lung-stalked, arising from 
near the base of the main stem, thick and leathery, bipinnate, the 
pinnules slightly crenate ; fertile branch bipinnate. Root of long thick 
tubor-Hke flbrea Boliychium lanarioidei, Swartz, Graj. B. fkima- 
rioulm, Willd., Provoncber. Botrypat luaarimdce, Michx. — Gananoque 
Lake, May 1861 ; Plains near Castleton, and woodB near the Hop Garden, 
BelleTillo, rare, J. Macoun; Three Rivers, C.E., P- W. Maclagan, 
M.D. ; Waste places weit from Prescott Junction, rare, B. BUlingB, jr. : 
Bt Joachim, Provanclier ; L'Oi'ignal, J. Bell ; English's Woods, W. 
Saunders ; in the Northern States this species grows in dry ricli woods, 
■' rao«tly southward," according to Profesaor Gray's Manual. 

it. oUtguum (Muhl,), apiiears to be chiefly distinguished by its larger 
siie, more compound fertile frond, and the narrower oblique divL^ions of 
the barren one. II. obliqwum (Muhi.), Pursh. Fl. Amer. Sept., vol. ii. 
p. fl56. Newfoundland, Dr Morrison in Hook. Fl. Bor. Am. ; " Wea- 
leyan Cemetery, London," W. Saunders. 

tl. Ltmaria, Swartz. — Barren branch sessile, arising from the middle 
of the stem, tliick and leathery, oblong, pinnate ; pinnte lunate or fan- 
shaped, slightly incised on the rounded margin. Botnjckiuin. Luna- 
ria. Swart*, Sohk., Hook,, Moore, J. Sm. Osinunda Lunaria, Linn. — 
Nipigon, 1853, Governor M'Tavish ; N.E. America. Dr Hooker's tab. ; 
Netvfoundland, Saskatchewan, and Rocky Mountains to Buhring's Bay 
la N, W. Am., T. Moore, Hbk. Brit. Feras. 
UFmooLoasnH. 

[0. Ku/gfltiMJi, L., which is widely distributed throughout Europe and 
Northern Asia, and grows also in the Northern United States, nllhough 
there " not common," is to be looked for in Canada. In one of its 
forms (0. retictilatum, Linn.), it extends to the West Indies.] 

Nat Ord. LYCOPODIACB.S;.» 



P. Selago, Pallisot-BeauTois. — Stem diohotoinously branched, ereot, 
• In thia order the firrangemi'nt of A. M. F. J. PaUiBot-BeauvniB is aiJopted, 
ns it aeoma to afford the best ba^s for a raadjuBtment of tho gpncra, of Iiyco- 
podiacia, which ie much raquired. For P.-B.'s genua Lepidotii, I have thought 
it better to Buhstitute the name Lj/cojiodiiBa, an old name that should not be 
diacarded. 
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fiutigiate ; leayeB in about 8 rows, more nr less convergent or Bpraading, 
lanceoiate, acaminate, entire ; sporangia in the axilB of the common 
leaves (not in spikes). Lycopodium Selago, Linn., E. B,, Bigelow, Beck, 
Hook, and Grev., Torrey Fl. N. Y. ii. p. 508, Gray.— Labrador, 
Hudson's Bay to Eociy Mountains, Hook. Fl. B. A. ; shore of Lake 
Superior and northward. Professor A. Gray, Man. Bot., N. S., p. 603. 
I have not seen Ganndian specimens of this plant. The stations known 
show thitt it encircles Canada, and some of them are probably within 
OUT limits. Principal Dawson obtained the alpine variety on the White 
Monnlains, Herb, Bot. Soc. Canada. It is a rare plant in tha United 
States. There are two forms of thia species {both of which are figured 
bj Dillenius). a. eylvaticui, leaves convergent, almost appressed. |8. 
D^nus, leaves widely- spreading, stems shorter. 

P. ItuidtUus. Stem dichotomously divided into long erect branches ; 
leaves bright green, in about 8 rows, reflezed, linear-lanceolate, aoute, 
denticulate ; sporangia in the axils of the common leaves (not in spikes). 
Xyeopodium lueidiiliim,, Michaui, Pursh, Bigelow, Torr, Fl. N, Y. 
iH. p. 508, Gray, Beck, Darlington, Hook, and Grev, Bot. Mis. L. 
\ r^hxwm, Schk. Lycopodiam svberee^m of Lowe, a Madeira plant. 
Belago americana, foliis denticulatis rejiexh. Dill. Hiat. Mua. t. Ivi. — 
Oananoque Lakes, CoUina's Bay, Newboro-on-the-Rideau, wooda in rear 
of Kingston, &r ; 1-^scott, common, B. Billings, jr.; Niaolet, C.E,, 
8t Catherine's and Grantham, P. W. Maclagan, M.D, ; BeUeville, in 
swamps and cold woods, rather common, J, Macoun ; River Ristigouche, 
St Lawrence Gulf, R. Bell, jr., C.E. ; L"Orignal, J. Bell, B.A. ; London, 
W. Saunders ; Ramsay, Rev. J. K. M'Morine, M.A. This species is 
stated by Professor Torrey to be rather common in New York State. 
" Frequently bears bulbs instead of capsules," Purah. 

[P. alopecuToidea, P. Beauv. — The habitat " Canada" is given fbr 

[ lA/ei^oiiium alopecaroidee, Linn., in the " Species Plantarum," ed. 3, 

I vol. ii. p. 1565 ; but it is probably not a Canadian plant.] 

I P. inundatwi, P. Beauv. — Stems prostrate, adherent to the soil, the 

f fertile ones erect; leaves secund, yellowish green, lance-awl -shaped, 

I Mnte ; sporangia in distinct, terminal, leafy, sessile, solitary spikes, 

I X/yeopodinm inundatam, Linn., E.B,, Michaui, Pursh, Beck, Tucker- 

, Torr. Fl. N. Y. ii. p. 508, Gray. Flananthus inwtdatug, 

J Beauv. L. alopecuroideg, Linn., in part? — In cellar swamps andover- 

f flowed woods, Canada, Pursh. Professor Torrey notices its occurrence 

a the north-western part of the State of New York. Professor Gray 

; ohserves, that the leaves are narrower in the American than in the 

European plant, and suggests that it may be a distinct species. I 

have not yet seen Canadian specimens. 

LvcopoDinM. 

L. clavatum, Linn. — Stems robu-t, and very long, prostrate, rooting, 
I forked, with short ascending branehes ; leaves pale, incurved, linear- 
T awl-shaped, tipped with a white hair point ; sporangia in scaly catkins, 
I which are usually in pairs on common peduncles. Lycopodtiim elavatum, 
I Linn., E. B., Michaux, Pnrah, Bigelow, BBck,"Dai\\tn^wfn.,'i^TOs?,,^o3v-, 
V sestES. — VOL. XLX. SO. it. — a.?wi. \&&4. "^ '^ 



286 Synopsis of Canadian Feme and Filicoid Ptanie. 

Torrey, Gray, L. trittatbyiun, PictbIi! L. inlegrifoUtim, Hook. 
/.. ariftattim. Huraboldt. — OcaBionallj found in the woods in rear ol" 
Kingston, but not common; Newfoundland, Hook. Fl. Bor, Am.; 
between TliesBaloii and MiBsisaugi Rivers, Lake Hnron, R. Bell, jr.; 
Prescott, common, B. Billings, jr.; Three Rivera, TemiGcouata, and 
Wolfe Island, P. W. Maclagan, M.D. ; Seymonr, in pine woods, rare, 
.f. Mncoun ; Ramsay, Rev. J. K. M'Morine, M.A, : River Ristigoucbe. 
St Lawrence Oulf, R, Bell, jr. ; Londo;i, W. Saunders, C.E. ; L'Orignal 
and L'AnsB au Cousin, Gaspe, J. Bell ; Belmont. The spores, chiefly of 
this species, cimstitute puli/w lycopodii, whicli is used by apotbecariee, 
and was at one time employed for making artilJcial lightning in the 
theatfea. 

L. annotinum, Micbaoz.^ Stems very long, prostrate, creeping, forked, 
with ascending branches ; leaves bright green, spreading or slightly 
deflexed, in about five rows, linear- lanceolate, mucronate, aemilate ; 
sporangia in scaly catkins, which are sESsile, solitary, oblong-cylindrical, 
thick. Lyeopodiutn annoliiium, Michaux, E, B , Pursh, Beck. Tucker- 
man, Torroy, Fl. New York State, ii, p. 509, — Pine foresU in Hinohin- 
brook ; rocky woods in Pittsburg, on the north, bank of the St Lawrence, 
near Kingston ; Gananoque Lakes; L'Anse an Cousin, Gaspe, John Bell, 
B.A. ; Prescott, common, B. Billings, jr.; Riviere du Loup, Nioolet, 
Montreal, and Kingsion. P. W. Maclagan, M.D. ; Belleville, in cool 
woods, oommon, J. Macoun; Ramsay, Rev. J. K. M'Morine, M.A. j 
Priceville, C. I. Cameron, B.A.; Newfoundland, Hook. Fl. Bor. Am. ; 
St Angustin and Cap Tourmente, M. L'Abbfi Provancher. Frequent in 
New York State, according to Professor Torrey. Of this speciea there 
are two forms, only one of which, the normal one, or type, I have as yet 
observed in Canada. The var. /3 alpestre, Hartm. Si^n. Fl., having 
broader, shorter, paler, less spreading leaves, I have from the Dovrefieldt 
(T. Anderson, M.D.), Loclmagar (A. Croall), and entrance to Glen Fee, 
Clovft, where I found it growing with the typical form, 

L. dendroideam, Miclii. — Stems upright, bare below, bushy above 
(giving the plant a tree-like aspect), arising from a long creeping rhizome, 
leaves more or less appreesed ; sporangia, in scaly catkins, which are 
sessile, cylindrical. Lycopodium, dendroidetna, Michi., Pursh, Bige- 
low. Hook., Beck, Darlington, i. o6«e««'ni, Linn,, Bigelow, Oakes. — 
White cedar woods near Bath, abundant, and throughout the woods 
generally in rear of Kingston ; Gananoque River ; Priceville, C. I. 
Cameron, B.A.; Prescott, common, B. Billings, jr.; Nicolet, Mount 
Johnson, and Montreal, P. W, Maclagan, MB.; Seymour and Cra- 
inahe, in cold moist woods, J. Maconn ; River Rietigouche, Gulf of 
St Lawrence, R. Bell, jr. ; Ramsay, Eev. J. K. M'Morine, M.A. ; Now 
Brunswick. Hook. F.B. A ; Oanabruek and Prescott Junction, Eev, E. 
M. Epstein ; London, W. Saunders ; Harrington, L'Orignal, and Gaspf', 
John BeU, B.A. ; St Joachim, M. L'Abbfe Provancher. 

L, complanatKm, Linn. — Stems rhizome-like with ascending branches, 

which are dichotomously divided, flattened ; leaves short, in four rows, 

those of two rows imbricated, appresaed, of the other two somewhat 

spreading; sporangia in scaly cylindrical catkins, in twos, threes, or 

-fours, on aconunon pedonde. Lijcopodiitm campianatum, Linn., Qray, 



I 
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Bljtt, L. chanuFcypwrimiat, Braim. i, tahitu^olium, Willd. — Not 
uncommon .in the woods about Kingston, and in rear; Newlxiro-on-the 
Rideau; Ganaiwiue Riuer ; River Ristigouche, St Lawrence Gulf, and 
St Joseph's Island opposite Campment D'Ours, LaJie Huron, K. Bell, 
■jr. ; Ramaay, Rev, J. K. M'Morine, M.A. ; pine grove near Blue Chorch 
Cemetery and woodlands west from BrookviUe, not eommon, B. Billings, 
jr.; Three Rivera und Teniiscoiiala, C.E., P. W. Maolagan,-M.D. ; 
Bttndj woods around Castleton, sterile hills Brighton and Murray, 
J. iMaooun; L'Orignal and L'Anse au Cousin, Oaspe, 3. Bell, B.A. ; 
Trois Pistoles, M. L'Abbu Provancher : London, W. baondera. To this 
speoies is referred L, iabinw/uliwin, Willd , L. cham(eci/]HtfrisBias, A. 
Braun, with branches more erect and fascicled. Professor Asa Gray 
remarts ; — The typioal form of L. complanatum, with spreading, fan- 
like branches, is abundant southern (in N. States), while nurthwatd it 
passes gradually into var. a^ntefaUum." 1 have only one rather im- 
perfect specimen of the European L. chamtecypariisiat, coliected at Bonn, 
on the Rhine, by my frlenil Professor G. S. Blaokie, which does not 
differ in the branching from ordinary Canadian forms of L. compla^ia- 
tum. It apjiears to be quite a common species in the States, for 1 have 
it from a preat many places. 



3. Bpinulosa, A. Braun. — Small, prostrale, leaves lanceolate, acute, 
ipreading, ipinoaely toothed; fertile branch stouter, ascending spike 
■jeasile. Selaginella epinuloea, A. Braun, Blytt, Norgea Fl. Lyto- 
podium selaginoides, Linn., Pursh PI. Am. Sept. ed, ii. p. 654. 
Seloffinella Bpinosa, Beanv. Sdagindla selaginoides, A. Gray, Man. 
Bot. N, States, p. 605.— Oaspe, John Bell, B.A. ; Canada, Michaux ; 
Lake Superior and northward, pretty rare. Professor Asa Gray in Man. 
Bot. N. States ; Canada, Pursh, who observes : " The American plant 
is smaller than the European." 

^ StACHYOV NAN DRUM 

V S. rupettre, P. Beauv.— Much branched, leaves slightly spreading^ 

P when moist, appressed when dry, caHnate, hair- tipped ; compact an^V 

moBs-like, growing on bare rocks. Seloffinella rvpeslrii, Spring, At f 

Gray, Eaton. Lycopodium rupestre, Linn., Pursh Fl. Am. Sept, I 

ed. ii. p. 654. — On the perpendicular faces of Laurentian rocks, along | 

the north bank of the St Lawrence, in Pittsburg, and on the Thousand 

Islands at Brockville, &c. ; Longpoint on the Gananoque River; near 

Farmersville, C. W., T. F. Chamberlain, M.D. ; rocks in pine groves two 

miles west from Prescott, near the river, and on rocks west from Brock- 

. ville, not common, B. Billings, jr.; Ramsay, Rev.- J. K. M'Morine, 

Lm.A, ; Beloeil and Mount Johnson, C.E., P. W. Maclagan, M.D. 

D. apoduiji, P. Beauv, — Stems creeping, branched; leaves pale vivid 
green, of two kinds, — the larger spreading horizontally, ovate oblique, 
the smaller appressed, acuminate, stipule like. Forms compact tufts. 
Lyci^odiwn apoduta, Linn., Pursh, FL Am. Sft'gi. ei. "i, '-a. -^. feilA. 
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Selaginella aput. Gray, Eaton. — Ahundant on low wet ground enat of 
Front Street. BeUeTiUe, below the hill, where it was pointed out to me 
by Mr J, Macoiui, July 1663. In September 1863, 1 found it sparingly 
but fertile, on graiay flats by the river aide at Odessa. Near London, 
W. Saunders; Detroit Rivor, C. W., P. W. Maclugan, M.D. Appa- 
rently not commou in the United States. I hate it from Schooley's 
Mountains. This ia a very smuU, compactly -growing moss-lile species, 
well adapted for cultivation under aglosB shade. It was a great favourite 
with the late Dr Patrick Neill, in whose stuvB, at CanonmillH, 
burgli, I first saw it many years ago. 



Nat. Ord. MARSILEACE.*;, 

AzOLLi. 



;a^^J 



A. Oaroliniana, Willd. — Pinnately branched with cellular, imbricattd 
leaves ; plant reddish, circular in outline, ^-1 inch in diauieler ; leaves 
OTBte obtuse, ruunded and roughened on the baek (Eaton). Uesembles 
a floating moss or Jungermannia (Torrey). Gray, Man. fiot., t. 14. 
Floating on the waters of Late Ontario, Pursh Fl. Am. Sept.. ed, 2, ii. 
p. 672. In the adjoining states, Professor Asa Gray notices it aa oc- 
curring in pools and lakes. New York to Illinnis and southward, and 
observes that it is probably the same as A. magellanica of all South 
America. 

SlLVlNlA. 

[Saivtiiia wairens = Mareilta natane, Linn. Sp, PI. " Floating 
like lemna on the surface of stagnant waters, in several of the small lakes 
in the western parts of New York and Canada." — Pursh Fl. Am. Sept. 
ed. 2, ii. p. 672. Professor Asa Gray states, that it has not been found 
by any one except Pursh, and he therefore omits it ijom his Manual of 
BotKiy of the Northern States.] 

T. lacuitrig, L — BeloeU, C. E., P. W. Maclagan, M.D. ; Saskat- 
chewan, Hook. Fl. Bor. Am. This plant is siioken of by Pursh as 
growing in the Oswego River, near the Falls ; and Professor Gray and 
others allude to it as not rare in the New England States. It should be 
carefully looked for in the numerous lakes and creeks of Upper Canada. 
It grows in muddy bottoms, forming green meadows under water. Much 
interest is attached to the genus Isottu, since Professor Babington boa 
shown that instead of one there are many species, or at least distinct 

races or forms, in Britain. In the United States four are known: 

I. laerulri», Linn. ; /. riparia, Engelm. ; /. Enffelmanni, Braun ; and 
I. flaccida, Shuttlew., the lust a southern form. Professor Babington is 
certain of the existence of at least eight European species ; — /. laeuitrit, 
L, ; I. echinospora, Dur. ; /. Unuiuima, Bor. ; I. adipersa, A. Br. ; 
I. ittacea, Del. ; /. vdata, Bory. ; I. Hygtnx, Dur. ; and /. DuTimi, 
Bory. As yet we know of only one Canadian species, which is here 
rendered, rather uncertainly, I. lacuitrU, The American species ars 
described in Gray's Manual, the British ones in the new Journal of 
. BoiSfaj, London. 
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Nat. Ord. EQUISETACE-E. 
Eqcisetum. 

The Equiseta baTing been deecribed in a previouB paper, it will be 
I saflicient to give lierc a mere list of the speciee, with some additional 
I notea obtained since the foriiier paper was written, 

E. tylvaticum, Linn. Newfoundland and New Brunswick, Hook. Fl. 
, Bor. Am. 

E. lylvalieum, /3. capillars. Miieh branched ; branches jeiy long. 
■Iraight, and exoeedingly slender (capillarj), Farinersville. 

E. umbrostim, Willd. Belmont. 

E. arvensE, Linn. West from London, W, Saunders. The rhizome 
bears large spherieal pill-like nodules, which are, however, mora con- 
ipicaouB in yar, ^. granulaium. 

E. arvinte, 0. graTiulativm. 

E. Telmateja, Ehrhart. Shores of Lake Ontario, Beck. 

E. limoiwm, Fries — The great value of this species and of E, amende 
MB fodder plants, is confirmed On the western prairies horses are said 
to get " rolling fat" on Equisetum in ten days ; and experienced travel- 
lers fell me, that their horses al»a)s go faster next day after resting at 
night on Equisetum pasture The horses do net take to it at first ; but 
after haring a bit of Fquisetuin put OLcasionally into their mouths, they 
won acquire a liking for jt, and prefer it to all other herbage. Near 
Komoka, W. Saunders 

E. h^emale, Linn, Lake Huron, Hook. Fl. Bor. Am. ; St Joachim, 
M. I'Abbe Provancher ; London, W. S. 

E. robuetum, Braun. Stems much thicker than in E. hyemale, the 
lidges with one line of tubercles ; sheaths shorter than broad, with a 
black band at base, and a less distinct one at the margin ; teeth about 
forty, tbree-keeled. E. robnaliitn, Braun, A. Gray. Grenadier Pond, 
on the Humber River near Toronto. 3d June 1863. It is difBoult to 
decide whether this and other forms are really distinct from E.hyemale; 
certainly that species varies in size, in roughness, and other characters. 
In robusfum the teeth are twice as many as in hyemale, but even this is 
perhaps not a constant character. 

E. variegatum, Weber and Mohr. ; St Joachim, M. LAbbe Pro- 
TBnaher. 

E. toirpoidei, Michaux. 

E. tcirpoidet, 0. minnr. 

B. paluitre, Linn. — '' Canada, from Lake Huron, Dr Todd, Mr Cieg- 
hom, Mrs Perceval, to the sliores of the Arctic Sea, Dr Richardson, 
Drnrnmond, Sir John Franklin, Captain Back," — Hook, Fl. Bor, Araer, 
Professor A. Gray speaks of " the European E. puluetre," " attributed 
to Ibis country (the N, American States) by Pursh, probably incor- 
rectly." Dr Hooker indicates its eiistence, without doubt, in Arctic West 
America aod Arctic East Americas. Tbe name of the plant has ucca- 
sionally appeared in Canadian lists, but I have as yet seen no Canadian 
specimen. It remains for Cana^lian or Hudson's Bay liotuuists to trace 
its southern limit on the American Continent. In Europe and Asia it 
has no tendency to Arctic limiution. 
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The Hypothesis of MoUcular Vortices. 

TO TME EDITOR OF TKB EDINBITBGH PHILOSOPHICAL JOUHNAL. 

Sia, — As the article on Thermodjm amies in the "North Britiali 
Beview " is perhaps the most complete history of that science 
which has yet appeared, and is written with a scientific precision 
which is unusual in journals not specially devoted to science, I wish 
to correct an oversight that the Reviewer has committed in descrili- 
ing the " Hypothesis of Molecular Vortices," or " Centrifugal 
Theory of Elasticity," as proposed hy me in 1849.* He speaks 
of atmospheres of ether surrounding nuclei of ordinary matter; 
whereas in the hypothesis, as I put it forward, the nuclei perform 
the functions of ether, and the atmospheres those of ordinary 
matter. Radiance is supposed to consist in oscillations of the 
nuclei, transmitted in waves by means of the forces which they 
exert on each other at a distance ; and thermometric heat is sup- 
posed to consist in an agitation of the atmospheres, producing 
outward pressure according to the known lama of centrifugal force. 
Emission of radiance takes place when the atmospheres whirl 
faster thnn the nuclei oscillate, so that the nuclei arc undergoing 
acueleration, and the atmospheres retardation ; absorption of radi- 
ance takes place when tbe nuclei oscillate faster than the atmo- 
spheres whirl, so that the nuclei are undergoing retardation and 
the atmospheres acceleration. In perfect gases, the nuclei oscil- 
late with little impediment from the atmospheres, and the ti-ans- 
mission of radiance is rapid ; in substances in a more dense condi- 
tion, each nucleus is, as it were, loaded with a part of its atmosphere 
(like a pendulum in a resisting medium), and the transmission of 
radiance is slower. It is this peculiar view of the respective 
functions of the nuclei and the atmospheres, that constitutes the 
main distinction between the hypothesis put forth by me and 
other hypotheses involving atomic nuclei and atmospheres (as 
that of Mossotti), or accounting for the phenomena of heat by 
molecular motions (as that of Mr Herapath). 

Of course a mechanical hypothesis does not form an indispensable 
part of Thermodynamics, more than of any other physical science ; 
but if a hypothetical theory of Thermodynamics is to be used, it 
appears to me that its fundamental principles must be such aa I 
have described. — I am, Sir, your most obedient servant, 

W, J, Macooorn Rankjne. 
Olasoow. Ul March 18t!4, 

• TranBactionfl of the Koyal Sociefy of Eiliiiliurgh, 1850-51. 
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Journal of the Scottish Metem-ological Society, New Series, 
L 2fo. I. William Blackwood and Sons, Edinburgh ami 
■ London. January 1864. 

Tlie Council of the Scottish. Meteorological Society having 
recently resolved to publish their proceedings in the form of a 
quarterly journal, the first number of tlie new series, got up in a 
handsome form by the Messrs Blackwood and Sons, has just made 
its appearance. The Society will now be better able to carry out 
the important objects it has in view, and which cannot be better 
stated than in the words of the prospectus, namely, — " to investi- 
gate Scottish meteorology, and particularly to ascertain the leading 
features of the climate of different districts of the country; to 
point out the bearings of meteorology on public health, and on the 
prevalence of diseases affecting crops and live stock ; to investigate 
the origin, progress, and recurrence of storms in Scotland ; to 
point out the difference between the climate of Scotland and that 
of other countries ; to ascertain the peculiar causes of the climate 
of Scotland in aommer as well as in winter; to investigate the 
general laws regulating atmospheric changes, the discovery of 
which may lead to a knowledge of the coming weather ; and to 
disseminate meteorological information by the circulation and 
publication of interesting papers." 

For the first few years of the Society's existence, its efforts were 
almost exclusively devoted to the collection and reduction of 
meteorological data, and to the establishment of observatories over 
the country, of which tliere are now seventy-two. As it is now 
eight years since the Society began its o])erationa, a sufficient time 
has elapsed to warrant conclusions being drawn regarding tbe 
climate of Scotland in its relations to pressure, temperature, 
humidity, rain, and wind. Accordingly, various papers have of 
late appeared in their proceedings, some of which we noticed in 
this Journal at the time of their appearance, giving a rcsumi of 
these elements of the weather, and pointing out the influence they 
severally exercise on the health of the people and on vegetation. 
In these papers the chief principles have been educed that give ita 
peculiar character to the Scottish climate, and in this way an 
amount of reliable information respecting its advantages and dis- 
advantages in the different seasons of the year has been dissemi- 
nated among the people. The good services thus rendered to 
science and the public service are now, we are happy to see, begun 
to be recognised and appreciated, as &v\ncai "b^ && cam^fiaaEw^ 
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Inrgc aiM:e°>iion to its memlierahip tlie Society has la' 
Uut coDsidering the importance of the objects aimed at, the sup- 
port yet given is not nearly such as might have been expected ; 
and there is no doubt that many more will be induced to Join the 
Society when they are made aware of its claims, and the easy 
tenni of admission to memlwrahip. The claim to greater support 
is strengthened by the consideration that in the cose of meteoro- 
logical investigations, numbers and esteusive combination are 
indispensable to insure anything like success. We hope the time 
is not far distant when Goyernmont will recognise the daima this 
and other scientiiic bodies have on its support. 

The Rrst paper in the present number of the journal is a very 
interesting one by Mr Buchan on the " Weekly Sxtreme Tempera- 
tures and Rainfall in Scotland for March, April, May, and June, 
on an average of seven years ending with 1863." From the 
valuable tables which accompany this paper, the following highly 
interesting and important conclusions are drawn regarding the 
occurrence of frost over Scotland ; — 

" ls(, That np to the end of May frosts may be expected to 
occnr every week somewhere in Scotland. This remark is appli- 
cable in its fullest extent to the inland parts of the country taken 
as a whole. 

" 'Id, That in every part of the country, frost will occnr some 
time or other in the months of March and April; in inland and 
eastern districts nearly every year some time in May ; but in the 
islands and in the west, the probability of its occurring or not 
occurring in May is about the same. 

" 3d, That in June frosts do not occur except in high sitnations 
situated in hollows and surrounded by hills. 

" 4(/t, That at each particular station frost may be expected to 
occur every week in inland and eastern districts up to about the 
end of the first week in May, but at western and island stations 
only till the middle of April. 

" bth. That from the second week in May till the end of the 
month, frost is as likely to occur as not in inland districts on the 
east coast till the middle of May, and in the west and islands 
from the middle of April to the end of the first week in May. 

" 6tA, That at inland places frost rarely — that is, practically — 
ceases to occur from the beginning of June; and at all other 
places in the west and east, and islands, this takes place at least 
a fortnight earlier, or in the middle of May. 

"1th, That at inland places in elevated situations and in 
hollows, swch as Braemar, Thirlestane, and Stoho, frost cannot 
be considered as ceasing to occur till about the middle of June, or 
A full month later than in the islands and along the sea-coast. 

" 8th, That at elevated atalwtift twaon^ VivVa, ^mih as Caatla 
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Newe. frost may be regarded as of certain occurrence every week 
up to the ead of the first week of May ; in the west and islands to 
the end of March ; and elsewhere to the middle of April. 

" 9tk, That at Glasgow and Bailliestou, frost may not be ex- 
pected to occur after the first week of May, being a fortnight 
earlier than the other inland stations. Query — Is this due to 
the proiiniity of the Atlantic ? and is the effect of that ocean with 
respect to frosts really felt In so marked a manner in localities 
at 80 great distances from the west coast 1 

" These conclusioDS will be at once recognised to be of the 
utmost value in their bearings on the character of the climate of 
the different parts of the country, and in determining how far each 
locality may be suitable in the treatraeot of different classes of 
diseases, and in supplying valuable information in deciding 
whether particular crops may be cultivated with a fair prospect of 
success. To farmers and gardeners they are invaluable, as indi- 
cating the proper and safe time for planting the potato and other 
tender exotics grown in the open air, inasmuch as the time when 
frosts moat commonly cease to occur is thereby made known," 

If the temperature during the day repeatedly rise to 65°'0, the 
heat thus received by the crops is sufBcient for the growth and 
ripening of oats and the coarser sorts of grain ; it is also sufficient 
for the growth of wheat and the finer cereals up to the period of 
flowering. The observations made respecting the occurrence of 
this important degree of temperature over the country are thus 
summarised : — 

" let, That as regards' the months, in the central and eastern 
districts, a temperature of 66°-0 will occur some time in May and 
June ; in April the chances of its occurring or not occurring are 
about equal ', and in Mareh it is not likely to occur at all; — in 
the western districts these occur nearly a month later ; and in 
islands nearly two months later, 

" 2d, That as regards the weeks, 66'''0 occurs so seldom, that it 
need not be expected on the mainland till the end of April, and 
in a few places there not till a week or a fortnight later ; and in 
the islands till the second week of June. 

" 3ii, That in these different localities, for four weeks after the 
above times, it occurs just so often as to make it a matter of 
equal probability, whether in any of these weeks it happen or 

" iCh, That, from and after the last week of May in the central 
and eastern districts, from the first week of June in the western 
districts, it will probably occur every week ; and in the islands 
during the whole of June, the chance of its not occurring is the 
greater. 

" 6(A, That the districts where SS^-O \b o^ mott ^xes^«tA wtK.-ivs- 

l flEW SERIES. VOL. XIX NO. 11. — -APUll- 1^64. '^'^ 
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rerifc, are Stratlimore, Strathearn, the LothianB, and the Merse 
\a Berwickshire; and where it occurs least frequently are the 
northern islands." 

The temperature of 70'-0, the occasional occurrence of which 
is necessary for the proper ripening of wheat, is shown to have 
occurred only onco in Orkney, and twice in Shetland and the outer 
Hebrides during the period. It ia of most frequent occurrence in 
llerwickahirc, the Lothians, Fife, Strathmore, and along the Moray 
Firth; in other words, in the best wheat-producing counties. 

The second paper, also by Mr Buchan, on the " Isothermals 
iif the British Isles in January and July," is of great value, and 
is accouiponicd hy a beautiful map in colours, engraved by the 
Messrs Johnston, Edinburgh. The results are given ic the 
following extract : — 

" With regard to the lines of equal sumniev heat, there are one 
or two points of some interest which may be pointed out. The 
most noticeable of these points is the general slope of the lines 
from north-east to south-west, thus indicating a higher summer 
temperature in the east as compared with the nest of the British 
Isles. This is occasioned by the general direction of the wind in 
July being from the Atlantic Ocean, which at this time of the 
year is colder than the land, and also by the greater amount and 
less height of the clouds in the nest as compared with the east. 
The curving northward of the lines in the centre of England is 
deserving of attention. This is owing to the circumstance, that 
it is only this part of the island which is broad enough to allow 
of the central parts acquiring so much of a Continental summer 
climate as to give a decidedly northern flexure to the lines. The 
southern part within the isotheral of 64°'0, of which London may 
be said to form the centre, is interesting as being andoubtedly 
the hottest district in the British Isles during summer, and can- 
sequently that part best fitted for the culture of exotics which 
reqnire a high summer temperature. The colder summer climate 
of the south coast, as compared with the district immediately to 
the north of it, just referred to, is caused by the moderating in- 
fluence of the sea which flows round it. The whole of the British 
Isles south of the Dornoch Firth and Skye may be considered as 
suited to the successful cultivation of wheat and the finer cereals, 
except those districts where the rainfall is excessive or the eleva- 
tion too great. 

" The most noticeable point with respect to the lines of equal 
winter temperature is the crowding of the high temperatures in 
the western, and particularly the south-western, parts of the 
British Isles. Ireland and the peninsula of Cornwall, being, as 
it were, more completely bathed in the warm waters of the Gulf- 
Sticnra daring the winter monVVa, ex\i\\i\\. ^ot \!k\*, \.\\aft of^e 
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year a marki^dly high temperattire for their position on the globu, 
being no leas than 26''0 above tbeir normal winter temperature.* 
The winter temperature, 39° 0, of the west coast of Great Britain 
is the same from the most northern of the Shetland Isles as far 
south as North Wales; and the irinter teini>e nature, about 3^°■0, 
of the east coast, from Kinnaird's Head in Aberdeenshire to the 
mouth of the Thames, Hence in winter the west coast is gene- 
rally advantaged at least a'U, and the south-west of Ireland as 
much as 6°*0 of mean winter temperature, as compared with the 
eastern parts of England in the same latitude ; whereas the eastern 
coast of Great Britain receives no benefit whatever, as regards its 
mean winter temperature, from the North Sea, since the cold of 
winter is quit** as low in these as in the central parts of the 
island, Does not the higher winter temperature of the west coast 
of Ireland, as compared with that of Great Britain, supply addi- 
tional proof of the Gulf-Stream reaching our shores, as it would 
be difficult to account for the decrease in the temperature of the 
Atlantic as we proceed from west to east, unless on the supposition 

kaf a slow gradual translation of its whole waters ea^tivard, under 
, a cold wintry atmosphere? The higher winter temperature of 
the west coast in winter is owing to these causes :-^(l.) The 
warm south-west wind, which loses some of its heat before reach- 
ing the east coast. (2.) The larger amount of vapour deposited 
in rain on the west coast — being nearly double that in the east— 
which thus liberates a very large quantity of latent heat. (3.) The 
larger amount of vapour in the west, wjiich obstructs nwliatiou, 
K not only when in a visihie state in the form of clouds, hut also 
P Tihen dissolved through the atmosphere in an invisible state, in 
which state, as shown by the recent reseai'ches of Professor Tyn- 
dale, it serves as a covering to this earth both from its own radia- 
tion by night, and from the sun by day, which would otherwise 
burn up everything in the fierceness of his heat." 

The nest paper is an "Address on the Importance of Medical 
Climatology," by Dr Score shy -Jaelis on, the convener of this de- 
partment, lately added to the Society's operations. The address is 
judicious and able, and contains mnch useful information, and 
many suggestive practical remarks. The subject is one of great 
importance and complexity, and will require for its elucidation 
the active and willing co-operation of medical men and meteoro- 
_ legists for a series of years. The little that is yet known of the 

^ • The Bicesa of the actual temperature of Jauuciry over t!ie normal teiii- 
p«ra.tiirti is even more stiiking in the caao of Shetland. Thus Loiwick 
Elioiild only poaeeES a January t^mperatare of 3°'0, if it received no more 
heat than ia due to its position ou the globe in respect of latitude, whereas, 
□wing to the caasea mentioned in the tait, its temperature for that moatk is 
afl°-Ot 01 W higher tbra it would otliMwUste, 
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subject, is given by Dr Jackson with a modesty and candour truly 
admirable. The committee on this subject, indeed, find it almost 
necessary to commence investigation at the very beginniug, and to 
limit themselves very much to the accumulation of accurate ob- 
servations of well-attested facts. It is to be hoped that the 
medical faculty will at once come forwai'd and give their hearty 
support to the Society in carrying out this object. 



Flora of Ulster and- Botanist's Guide to the North of Ireland. 

" By G. Dickie, A.M., M.D., r.L.S., Professor of Botany, 

Aberdeen. Aitcliisoii, Belfast, 1SG4. 2imo, pp. 170. 

We have here a most useful and accurate botanical guide to the 
llora of the north of Ireland, written by one who is already known 
as the author of an excellent flora of Aberdeenshire. The district 
included in the work lies to the north of tlie 54tU parallel of lati- 
tude, extends due west from Dundalk, and therefore includes 
nearly the whole of Ulster, and the northern portions of Leitrim, 
Sligo, and Mayo, belonging to Connaught. Ab to geclnglcal struc- 
ture, it may be said that " Silurian formations occur in the south- 
east ; ^anite in the Mourne Mountains ; in the east there is an 
extensive mass of basalt, — chalk, greensand and oolite being here 
and there exposed ; metamorphic and granite rocks appear on the 
north and north-west, carboniferous limestones in the south-west, 
and Devonian rocks in parts oFthe interior. The higher monntains 
are chiefly grouped in the east, north-west, and west. The ex- 
treme highest points are, — in County Down, Slieve Donard, 2796 
fuet ; in Donegal, Muckish and Erigal, respectively 2190 and 
2460 feet; in Mayo, Nephin, 2646 feet." 

The climate, in the northern parts of Ireland, which are in- 
dented with arms of the sea, is comparatively mild and moist, and 
the extreme ranges of temperature are moderate. The tempera- 
ture of the Atlantic is about 3° above that of the North Sea, for 
the six months beginning with October and ending with March ; 
and there are many seaweeds, which indicate the milder tempera- 
ture of the sea on the Irish coasts. 

Dr Dickie follows in his work Hooker and Arnott's British 
Flora, and he adopta Watson's types as regards the distribution of 
species. The general characters of the Hora are thus stated : plants 
of Germanic and Highland types, especially the former, constitute 
a very insignificant part of the Ulster flora ; in the more northern 
counties a few of the Scottish type are plentiful, as Empetrum 
nigrum and LipustivHtn tcotimm ; a third of the entire number be- 
long' to the Atlantic type; plants of the English type form a 
decided ciiaracter in the flora. tW 'aviVVux Kiii-oSwoR W\<1 d* 
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lions, 192 monocotyledons, and 43 ferns and their allies, making 
in all 805 species. The Pterin aquilina ceases at a loner level 
in the north of Ireland than it does in Suotlauil, and so does 
Erica Tetralix. We want the true alpine Hora in Ulster, as 
none of the mountains attain a sufficient elevation. We have 
only such sub-alpine plants as SoMfraga stellaris, Salim herbaaea, 
Carex rig\da,Lycopodiuiii Selago, Samfraga umbrosa, Arbutus Uva- 
Vrsi, Rabiis Chamtemorus, Alehemitla alpina. 

With the Latin name of the species there is given the English 
name, the time of flowering, and the range, with the various loca- 
lities in Ulster in vrhich it has been found. In a supplement, 
lists are given of species doubtfully native, and of others which 
are not strictly indigenous. 

We have great pleasure in recommending the book as being 

well executed, and as being a most valuable pocket companion for 

students who are examining the botany of the north of Ireland. 

To botanical pupils in the College of Belfast, the work supplies a 

^^ long-felt desideratum; and to all who are examining the distribu- 

^M tion of plants in Great Britain and Ireland, the facts in this volume 

^H must prove Hi^'hly useful. 

^^Mid Hand-Book of Descriptive and Practical Astronomy, 
^H By George F. Chambebs, F.R.G.S. Murray, London, 
^M 1861. l2mo, pp. 514. 
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While we have abundance of manuals in various departments 
of science in this country, there is undoubtedly a deficiency as 
regards astronomy, ilr Chambers has produced a liook which 
fully supplies this want. The work is designed to occupy a 
middle place between purely elementary works and advanced 
treatises. He has rendered it attractive to the general reader, 
useful to the amateur, and valuable to the professional astronomer 
occasional book of reference. The author first gives a skelch 
pf the Solar System — the sun and the various planets, each of 
'hich are discussed in separate chapters. He next considers 
Eclipses and their associated phenomena, — eclipse of the sun and 
oon, transits of the inferior planets, and occultationa. The next 
ibject taken up is the Tides. Then follow miscellaneous astro- 
nomical phenomena, as the Obliquity of the Ecliptic, Precession, 
Nutation, Aberration, Parallax, Refraction, Twilight, Zodiacal light, 
ic. The subject of Comets occupies the whole of the fifth book ; 
and, after making some interesting general remarks, the author pro- 
ceeds to treat of Periodic comets, remarkable comets as Donati's, the 
comets of 1811, 1843, and I860, comelarj ata.^i&'Oi.c.ft a.iA.\iisiw«\KA 
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notices. Book sisth is occupied with Cltroaologtcsl Aal 
time it) its various phases — hours, days, years, meosuremeDt of 
time, solar aod zodiacal time, &c Buok VII, is entitled The 
Starry Heavens, embracing the pole star, double stiirs. variable 
stars, clusters and nebula;, the milky way, and the constellations. 
The various astronomical ioslruments are then uoticed awl 
described — telescopes, the cijnatorial, the transit instrument, Sk. 
A sketch of the history of astronomy is given in Book IX-, and 
the author concludes in Book X, with Meteoric Astronomy, in- 
cluding the cuusideriition of aerolites, shooting' stars, and other me- 
teors. The whole is illustrated by an extensive series of excellent 
woodcuts, and references are given to the principal authoritiea. 
Amidst such a multiplicity of subjects it is not possible to select 
passages for quotation. Suffice it to say, that the work is one of 
standard merit ; that it will completely repay a careful perusal ; 
that it is carefully executed, and that it gives the account of most 
interesting phenomena in a pleasing and popular style. We do 
uot know a better astronomical text-book for a student 
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Royal Society of Edinburgh. 

Monday, 1th December 18fi3. 

ProfesBor Inues, one of the Vice-Presidents, delivered the 

following Opening Address : — 

Gkntlzmbn, — The opening of our Seesion requires that I should 
lay before you the state and prospects of our Society, which I hope 
may to some extent be considered the criteria of the st^te and 
prospects of the sciences which it cultivates. 

The Society has loBt since the commencement of last Session by 
death, six Fellows, viz., ^Robert Allan, Esq., BeriahBotfield, Esq., 
Dr James Keith, Dr David Boswell Reid, Professor Connell of 
St Andrews, Professor Mitsoherlich of Berlin ; and by resigniition, 
two, the Eev. G. V. FaithfuU and D. B. Hay, Esq. 

In room of whom the Society has elected twenty-five new Fellows, 
viz.,— Professor Biackie, William Brand, Esq., W.S., Robert Camp- 
boll, Esq,, advocate, Ur Hugh F. C. Clegborn, India, Charles 
Cowan, Esq., W. Dittmar, Esq., Dr J. Matthews Duncan, the 
Right Hon. Lord Dunfermline, Professor Everett, Nova Scotia, 
James Honnay, Esq., William Jameson, Esq., India, Hon. Lord 
Jetviswoode, Charles Lawson, Esq., Hon. G. Waldegrave Leslie, 
G. R. Mainland, Esq., 'W.B., Ed'WKtd M^^ldium, Ebi^., Bev. Di 
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NeBbit, Hon, Lord Ormidale, David Page, Esq., Dr A. Peddie. 
James Sanderson, Esq,, Deputy- Inspector of Hospitale, Dr John 
A. Smith, Dr Murray ThomBon, Dt J. G. Wiison, Dr John Young. 

Our roll, therefore, stands thus ; — The numher of Fellows in 

162 was 258, of which we have lost by death 6, ty reeignation 2=8, 
leaving 250. To which add the new Fellows, 25, making the 
whole number of the Fellows of our Society 275, a larger number 
than has appeared on the list for many years. 

I am enabled, chiefly through the active kindneee of our Secre- 
taries, to offer a few notices of the members we have lost, during 
the past Session. 

BoBBRT Allan, son of Mr Thomas Allan, a banker in Edinburgh, 

Fellow of the Society, and for many years Curator of its Museum 
and Library, and well known as an early and successful collector of a 
fine cabinet of minerals, was bom in 1806, and educated at the High 
School and University of Edinburgh. He inherited his father's taste 
for minerals, and while still a youth followed out the study in 
extended travels in company with Professor Haidinger, who intro- 
duced him to the acquaintance and. to the cabinets of all the chief 
foreign mineralogists — among others, Berzelius and Mitscherlich. 

Ur Allan passed advocate in 1829, but never practised, and was 
admitted a Fellow of this Society in 1832, He was also a member 
of the Geological Society of London. 

Mr Allan pubhahed in 1834 a Manual of Mineralogy, the classi- 
ficatioQ founded on the estemal character or natural historical 



In 1837 he edited a fourth edition of "Phillips' Mineralogy," 
I in which he added notices of 150 new minerals. 
L On his return from anexcursion to the volcanic district of Italy and 
I Sicily, Mr Allan presented to this Society a set of specimens of vol- 
r canic rocks of the Lipari Isles, with a descriptive notice, an abstract 
of which is in our Transactions, of date 16th January 1831. 

He communicated an account of a visit to tbe Geysers and Hecia 
to the British Association at Glasgow, in 1855. 

Mr Allan died in consequence of a fall in his garden. 

I Bkriah BoTFiELn was of a Shropshire family, in which county 
I his grandfather, Thomas Botfield, made his large fortune as a 
manager and lessee of the Dawlay Collieries. Thomas's third eon 
inherited Norton Hall, near Daventry, in Northamptonshire, and 
lived the life of an English sporting squire. He married Charlotte, 
daughter of William Withering, M.D., F.R.S., tbe author of " The 
Botanical Arrangement of British Plants." I'he only child of that 
L marriage was Beriah, the subject of the present notice, who, in 
titddition to his father's property, inlierited the estates of both his 
■bncles, and had become before his death a man of very large fortune. 
Beriah was bom 5th March 1807, and succeeded his father in 1813. 
He was educated at Harrow and Christ Church, whore he took 
^is Bachelor's degree in 1828, 

After leaving Oxford he made a tour in the H\^lvUn'i% <^*l ¥:kk>V 
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lund, a jouFDal of wliicli he printed for private circulation,— 
at Norton Hall, 1830, 12mo. 

He was High Sheriff of Nocthamiitoushire in 1831. 

Id 1840 he wae elected Member I'or Ludlow, and again ii 

In 1647 he was beaten by the Whig candidate. 

In 1857 lie was eolicited to stand again, and be sat in PaElis- 
ment for Ludtow for the rect of his life. 

Mr Eotfield wse a niembei of the Boyal Society of London, 
llie Hoyal Geographical Society, Eojal Institution, Society of Arte, 
of the AntiquaricB of London, Scotland, and Copenhagen, of the 
Royal Irish Academy, I'lnetitut d'Afrique, and of all the principal 
Societiea in the Kingdom, and of a great number of literary Cluba, — 
as the Boxburghe, Bannatyne, Maiiland, Spalding, Surtees, Abbots- 
ford, Camdea, Percy, iElfric, Hakluyt, Cheetham ; to most of 
which he gave valuable contributions, hie part being generally to 
defray the expense, 

In addition to these, and some smaller tracts printed for private 
circulation, Mr Botfleld puhliahed "Notes on the Cathedral 
Libraries of England,'' from a personal examination, 1849 ; " Pre- 
faces to the First Eiiitions of the Greek and Roman Classics, and of 
the Sacred Scriptures," 1861. Large 4to. 

Another work, for which he was making collections when he 
died, and which would have been of great interest and value, was 
intended to illustrate the history of the old monastic libraries of 
England. A collection of the extant catalogues and inventories of 
these was already in type, to which he meant to add the catalo^es 
of other Middle Age tibruries. Hia collections, made for these 
ohjects will, it is feared, be lost to the world by his death. He 
haid previously edited (in ] 838), for the Suttees Society, catalogues 
of the Library of Durham Cathedral, at various periods. 

In 1858, Mr Eotfield printed, for private circulation, Stemmata 
Botevilliana, a large volume illustrating the descent and anti- 
quities of aU the Bottevilles, Thynnes, and Botfields. 

He was a liberal collector of pictures, and was also known as a 
zealous book-hunter. 

Mr Botfield married Isabella, daughter of Sir Baldwin Leighton, 
Bart., but left no family ; and has entailed a considerable part of 
his property on the second son of the Marquis of Bath, in respect 
of a very old but perhaps real connexion betweeu his family and 
the Thynnes. 

Jaube KaiTH, second son of William Keith of Oorstorphine Hill, 
accountant in EiJinhurgh, was bom 29th November 1783, and was 
educated at the High School and University of Edinburgh. He 
was apprentice to Messrs Bell, Wardrope, and Bussell; went to 
London in 1S04, and attended the London Hospital and Gny's. Was 
surgeon of the Berwickshire Militia for two or three years, which he 
resigned on entering into partnership with Dr Andrew Wardrope, 
which connection terminated hy Dr Wardrope's death in 1822. 

iSr Keith took the degree of M.D. in the University of Edia- 



I 



Eoyal Society of Edinhwgh. 301 

burgh in 1804, and he became a Fellow of the Hullege of SurgeooB 
in 1810. He whb physician to the Deaf and Dumb InBtitution for 
many years. From the extreme shynoBB of his diBposition, his 
worth and ability were known only to a limited circle of intimate 
friends. He died 12th May 18G3. His widow and two Bons snr- 
vive— William Alexander, M.A. Oxon,, and Charhs Maitland. 

Daviu Bohwbli, Keiu was the second son of Dr Peter Reid, phy- 
sician in Edinburgh. His mother, Christian Arnot, was the eldest 
daughter of Hui;o Aroot of Balcormo, advocate and antiquary, 
well known to the last generation by his Itook oo the liietory of 
Edinburgh and his collection of Scotch criminal trials — and per- 
haps still better by the extraordinary attenuated, almost skeleton, 
figure of the oid gentleman preserved to ua in Kay's Portraits. 
Dr Peter Eeid (whose mother was a Boswell of tbe Ealmnfo family) 
was the editor of Dr Cullen'e " First Lines of the Practice of 
Physic," 1802. A new edition was published, with supplemen- 
tary noteB, in 1810. He was also the author of a little duodecimo 
volume, entitled "Letters on the Study of Medicine and on the Medi- 
eal Character, addressed to a Student," Edin., 1809. Besides the 
gubject of my present nolice, Dr Peter Eeid had two BonB,^Dr 
William, a lecturer in Edinburgh on the practice of Medicine, and 
Dr Hugo, well known as the author of several popular works, the 
last of which is a modest and temperate memoir of his distin- 
guished brother, to which I beg to acknowledge my obligation. 

David Boswell Keid was educated at the High School and Uni- 
versity of Edinburgh. At the former, Mr Pillans, the rector, has 
mentioned him as " among the head boys of the Bactor's class." 
While a medical student he became a member of the Royal Medi- 
cal Society, of which iie was chosen senior president in 1826-27, his 
junior being James Kay, now Sir James Kay Shuttleworth. 

In 1827, Mr David Eeid commenced a course of practical che- 
mistry, whicli was very useful and very popular. He aimed at 
enabling each student to fauiiliarise himself, liy ex|;eriments made 
under ffle directions of a teacher, with the properties of the chief 
chemical Bub[^tances, and the phenomena attending their action on 
each other. 

After much approval in his extra-mural lecture-room, he joined 
Dr Hope in the College, and was again quite successful in the object 
of his coarse. But the Professor and Assistant had some misunder- 
Btandings, which led Mr Keid to leave the College, and renew his 
independent lectures, which were highly appreciated— attended 
by all classes, — the young ambitious student, — the veteran philoso- 
pher and man of science, — the man of intelligence feeling the 
want of science. On his benches met Dr Chalmers and Sir John 
Leslie, Professors George Jo.seph Bell and Pillans, Dean Bamtay 
and Mr Combe. 

After the burning of the Houses of Parliarnent, and in contem- 
phition of a new building, when a committee of the Commons was 
inquiring on the subject of its ventilation and aconstica, Dv 'Bev'i. 

NEW SERIES VOL. SIX. NO. 11. ASPll. \ft64, 1 tj. 
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uaH exnminod as a witness, from liaving lievoted much BtteM||^| 
ti) those Buhjects, and baving aliown excellent exaiuplesof liis skill, 
flret iu bis own lectme-iucim, and, later, io the great temporary 
edifice, erected 15th September 1834, in the High School ground, 
[or the Edinburgh dinner to Lord Grey, at which 276S pereooB 
were preaent, and 240 ladies in the gallery, and each iudiTidnal 
speaker was distinctly beard.* 

The reBult of bis examination was, that Dr Reid was employed 
to direct the ventUation and acoustics of the temporary House of 
Commons in 1836, It is not pretended that his plans gave uni- 
versal Batisfaction to the 700 members, each of whom had a dif- 
ferent notion, and of course a peculiar constitution of body to be 
aoited. But, after ten years' experience, in 1846, a fair committee 
of the House cepurfeJ as to " iLe great improvement effected," and 
" concurred in the general opinion in its favour." 

In 1840 arrangeiuenta were made for Dr Beid settling in London, 
and, while taking charge of ventilating the temporary Honse of 
OoinraoDB, superintending also the ventilation of the new build- 
ing tlian in progress. T!iia brought I)r Eeid necessarily into close 
contact with the architect of the new palace, Mr Barry, and unfcH'- 
tuimlely they did not agree. The diB'erence got worse and worse, 
till in 1845 they were no longer on speaking terms, and every de- 
tail of BUch extensive operations had to be settled by correspond- 
ence, — a state of things which could not be allowed to lost. The 
lunrrel broke out in some strong expressions of DrBeid, — a prose- 
cution for libel by Mr Burry, — a pretty general attack on Dr Reid 
by the public press, and a Eeply by him to " The Times" newa- 
paper [1845-47J. 

In 1852 a negotiution was entered into, by which the Govern- 
ment proposed to secure Dr Reid's services permanently, and to 
throw the ventilation of the whole buildings of the Houses under 
his ehargo, — one part of which, the Honse of Lords, had hitherto 
', by Mr Barry on a different system, — but " these 
rere abruptly broken off." In fact, Dr Reid was 
ir sixteen years successful service, and, as bis brother 
nail sum was given to him as some compensation for 
e had sustained. His friends wlio knew his whole 
career, and the proceedings connected with his removal to London, 
to take the charge of ventilating the Houses of Parliament, were of 
opinion that the sum awarded was totally inadequate to compensate 
for the sacrifices be had made." 

Dr Reid went to New York in 1855. He delivered lectures in 
the Smithsonian Institution there, and at Boston. In the begin- 
ning of this year (1863), he received the appointment of Inspector 
of Military Hospitals, hut soon after, while engaged in an official 
journey, he died suddenly at "Washington, on 5tli April 1863. 

Dr R^eid'a system of ventilating great buildings, where crowds 
baliitually assembled, consisted in forcing in a current of air by 

• The Faviliun «iu \\% CetA la leugtli bj 101 feet iu biendUi. 
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means of a powerful engine — the air being previously waslied to 
free it from dust and to give it the requisite moisture. Some o" 
liis experiencen are curious. 

" The house ia heated to C2° before it ie opened, and maintained 
in general at a temperature between 63° and 70°, according to the J 
velocity with which the air is permitted to pass through the bouse. 
This velocity is necessarily regulaled by the numbers preaent, 
the temperature to which the air can be reduced in warm weather, 
and the amount of moisture whicli it may contain when the quan- 
tity is excessive. Some members are much more affected by an 
excess or deficiency of moisture than by alterations of temperature. 
In extremely warm weather, by increasing the velocity, air even at 
75° may be rendered cool and pleasant to the feelings." 

He goes on to say — " The temperature may always he advan- ' 
tageoualy increased and the velocity diminished before the usual 
dinner hour. After dinner, other circumstances being the same, 
the temperature should be diminished, the velocity increased, and 
the amount of moisture in the air reduced. During late debates, 
as they advance to two, three, four, or five in the morning, the tem- 
perature should be gradually increased aa the constitution becomes 
more exhausted, except in tases where the excitement is extreme." 

N^ext to the Houses of Parliament, Dr Eeid's greatest and most 
HuccesBfui undertaking of ventilation was the St George's Hall at 
Liverpool, in which immense building, on some occasions, there have 
been as many as 4500 persons for about ten hours ; the air during 
all that time having been supplied to all that multitude 
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state, and in a comfortable and agreeable condition e 
ture and moisture. 

Dr Keid superintended while in this country the a 
for ventilating the royal yacht, "The Victoria and Albert," 
the BteamshipB used in the expedition to the Niger, in both in- 
stances to the entire satisfaction of his employers ; and since going 
to America, he was employed in the ventilation of a Russian frigate, 
" The Grand Admiral," built at New York 

Artudb Gohnrll, eldest son of Sir John Coimell, Judge of 

the Admiralty Court, and author of a well known work on the 

Law of Scotland respecting Tithes, entered the High School of 

Edinburgh in 1804, and the Univeraity of Edinburgh in 1808, 

where lie studied under Playfair, Leslie, Dugald Stewart, and Hope. 

Prom Edinburgh Mr Oonuell went to Glasgow College, where ho \ 

studied under Jardine and Young, and, having obtained a Snell J 

esliibition, went to Builiol College, Oxford, in 1812. I 

In 1817 Mr Connell passed advocate at the Scotch Bar, hut he 1 

had from boyhood a remarkable turn fur science, especially botany I 

and chemistry, and he ultimately devoted himself exclusively to I 

■ the latter science. I 

W In 1840 he was presented to the Chair of Chemistry in the Cni- I 

Kreri^ity of St Andrews. I 

H* In 16^ Mr Connell wa« candidate for the Qli«i&\«te'j ^Nioax. iiSJ 
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EJinburgli, vtiuMiit by the deuth of Dr Hope, auti tbough notl^^l 
cesBful, produced a collection uf testinioniala of the highest charmc- 
ter. MoHt of these were the more worlhy of attention bs not 
made fir the occasion and so in some degree influenced by private 
friemJeliip. They are for the most part notices in the published 
works of eminent chemiets and in scientific journals, of Mr 
Connell's chemical l&bi'.ura, ami the papers in which these were 
anoKunced and described. 

Having failed in this object of his ambition, Mr Connell continued 
to study and teach his favourite science at St Andrews till 1856, wheu 
the fracture of a limb, and its effects upon a constitution already 
long enfeebleil, completely incapacitated him from active duty. 

Mr Connell became a member of this Society in 1829, from which 
time till 1S43 he contrihnteil to the Transactione, or published in 
the pages of the " Edinburgh Pbilogophical Journal," memoirs to 
the number of 29. 

Hia chief merit lay in his skill and unrivalled accuracy as a 
mineral analyst. To him we are indebted for several new mineral 
species— for the discovery in the minerals Brewslerite and Harmo- 
tome of the earth barytea in combination with silicic acid— that 
earth previously having been found combined only with the 
sulphuric aud carbonic acids ; while bis ascertaining the constitu' 
tion of the mineral Greenockite, on one grain of the substance, 
displayed a dexterity seldom if ever sur^iasaed, 

Ml Connell also engaged in somewhat more ambitious researches 
on the voltaic decompositions of alcohol, ether, and otherliqaids, and 
has presented us with an instrument for ascertaining the dew point, 
superior in several respects to that generally used. 

Mr Connell was of a very retiring nature, modest, gentlemanly, and 
gentle in disposition. He expired peacefully on Slst of October last. 

EiLAKo MiTBCHKBLicH, bom 7th January 179i, at Neurede, in 
the Grand Duchy of Oldenburgh, where his father was a minister 
of the Lutheran Chuich, was educated at Heidelberg and Paris, 
and studied afterwards at Gottingen. His first objects of study 
were language and ethnology. Later in life he devoted himself 
more to natnral scien<'e, and esiiecially chemistry. He assisted 
BerzeliuB at Stockholm fi^r some years. 

In 1821 he was nppointed Piofessor of Chemistry in the Univer- 
sity of Berlin, and attached to the Friedrich Wilhelm Institnl. 
His lectures were lield in high estimation, and attended by 
numerous classes of students. 

In 1828 he was elected an Honorary Member of this Society, and 
in 1829 wiia awarded a Medal by the Royal Society of London for 
his disconrseB " regarding the laws of crystallization and the pro- 
periies of crystals. " 

In 1852 Mitscherlich was elected an Associate Member of the 
Institute of France. His great European reputation is founded on 
his studies on crystallization and some ingenious adaptations of in- 
struments for practical chemistry. His text-book- /.eAr'mcA der 
Cliemie — bajj gone through a great many edilicne. 



Mr Mitsclierlicli iJied in the present year. 

Hia experimentB and disquisitiniis tended to estahliBli tie rule 
that hodiee cryBtallizing in the same ehape (iBomorphouB) have an 
analogous chemical composition — throwing great liglit on chemical 
clas^ilication, and giving us one of the greatest general iznt ions 
(after the Atomic theory) which chemiBtry haa gained by the re- 
seaiches of philoaopherB. 

When I have laid before yon these Blender memoriala of our de- 
ceased brethren, I may claiin to have discharged the real duty of my 
office to-night. If indeed I were worthy to til! the chair in wbich 
voor favour haa placed me, — if I ha<l, like Bome of our distinguished 
FelloivB, a knowledge of all science, or even n special acquaintance 
with any one, — it would be my duty to submit to you a survey, or at 
least Bome outline, of the progress of science among ns and among 
our neighbours. But for such a task you know me to be ill qualified. 
I should not venture to speak in the language of science any- 
where, and least of all in the presence of the men whom I now see 
around me. 

There are subjects, however, in which scientific men and men of 
no science feel an equal interest — which mnst engage the attention 
of every person of common intelligence. 

Among these jb the great step recently made in African geo- 
graphy — the discovery of the head of the Nile. No other gengra- 
phical discovery can ever compare with this. It is not the solution 
of a puzzle in the Geographical Society. It is removing the 
"Impossible" — the very type of imposaibilities — from our books. It 
is opening to the whole world the mystery which was a mystery 
even to the initiated. Poets have lost u topic I "What philosophers 
and historians guessed and apecutated about, ia now written down 
plain on the map. That is now clear which has been wondered at 
since men began to ask the meaning of anything. We have lost 
the oldest subject of curioaity in the world I 

A grave, prosaic mind loses its equanimity, nnil gives way to the 
charm of romance at the thought of the veil being raised that 
has for BO many thousands of years covered the head of the great 
myateriouB river which was worshipped of old — not more for its 
beneficent overflowings, regular as the seasons, yet unaccountable,. 
than because of its unknown, unapproiichable source. 

I do not mean that the facts which our travellers have brought 
to light rnn counter to the conclusions of former geographers. On 
the contrary, I think the body of hiatory on the one hand, the 
speculations of science on the other, had prepared the wofld for 
such a discovery. Glancing at the ancient, I mean the classical 
authorities, without arraying them before you, 1 may say that among 
innumerable fiihlee and much un philosophical reasoning, they 
almost concur in giving the Nile its source in a mighty lake — some 
aay two immense lakes — fed by periodical raiua,— fed also, say some, 
by iubterranenuB streams flowing from the weat (these Buhterraneous 
rivers were favourites with the wonder-loving naturaliats ci< ts\.A>,- 
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This great luki' was furtluT believed to lie at tlie fool of lofty, wiow- 
cuvered mountaiDB, Diinieil ttie Mountains of the Moon. HerodotiiB 
indeed demure to the enow. The Keeeiroir Lakes become immea- 
eiinible marehce in eome of the accounts. Indeei! I ehoald deepair 
of ]jrD(lucing a. catena of witueeiicB for any single point of the state- 
ment ; but euch ue I have described was nearly the mind of ancient 
Greece and Rome, speaking on the information obtained in Egypt. 

It ia more remarkable to find a siTOiiar shadow of the troth from 
a difTerent quarter, and perhaps of an earlier date. The ancient 
inhabitante of India seem to have felt the same interest, and to 
have bad an equal glimmeringof the course of the Nile. In a well- 
known paper by Mr Wilford, in tbe Asiatic Researches, we hai'e a 
sort of abstract of tbe ancient Indian belief concerning the Nile, 
drawn from tbe Pur&naa and other Hinda or Sanscrit books. 

The name of ibe river Id those raoEt ancient hooks is Kali, 
black. (Though Homer names the river Aegyplus, it was known to 
ancicmt Greeks as M«Xas.} According to the same authorities, thai 
famous and holy river takes its rise from the lake of the gods, 
thence named Amara or Deva, Saruvera in the region of Sbarma or 
Shannabthan, between tbe mountains of Ajagara and Sitanta, part 
of Soma-giri, or tiie Mountains of the Moon, the conutry round 
the lake being called Ghandriethan or Moon-land. Tbe Hindus 
believed in a range of snow-covL'red hills in Africa. 

From thence tbe Kali flows into the marshes of tbe Pwdraa-van, 
and through tbe Nishacia Mountains into the land of Barbara; 
whence it passes through the mountains of Heiuacata; then enter- 
ing tbe forests of Tapas (or Thebais) it runs into Kaittaka-desa, or 
Milha-sthan, and through the woods emphatically named Arasja 
and Atavi into SanchaUibi (or onr Mediterranean). 

From the country of Piiebpoversba, it received the Nanda or 
Nile of Abyssinia, the Asthimati or smaller Krishna, wbicb is the 
Takasiti or little Abuy, and tbe Sanchanaga or Mareb. 

The Ajagara Mountains, which run parallel to tbe eastern abores 
of Africa, have at present tbe nxme of Luj>ala, or tbe huck-bone of 
the worbl. Those of Sitanta are the range which lies west of the 
lake Zambre or Zaire, words not improbably corrupted from Amara 
or Sura. This Lake of tbe Gods is believed to be a vust reservoir 
which, through visible or bidden channels, supplies all the rivers 
of the country. 

Tbe Hindus, fur mythological purposes (says Mr Wilford), are 
fond of supposing subterranean commnnicationa between lakes and 
rivers, and tbe Greeks, we know, had tbe same leaning. 

We really had made little progress lieyoiid these ancient gnesBes, 
till in tbe year 1858 Captains Speke and Burton saw and sailed 
upon the great lake Tanganyika, 600 miles from tbe const at 
Zanzibar. The lake is naiTow, but 300 miles long, and 1800 feet 
above the level of the sea. Very soon after, Captain Spoke alone 
had the glory to see and bear witnesa tu the great inland wa which 
he has named Victoria. Having only seen this mighty lake, and 
Iwiiig obliged tu leave it unex-iiluied, Cagtain Sfeke made haste to 
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return to it, and this time in compaDy with his old comrade ani! 
broth er-in- arms Captain &ratit, and through toile and dangers 
which men like these love almost fur their own sake, they, together, 
reached in 1861 the Victoria Lake, which Speke had discovered 
three years earlier. 

It happened (and such coincidences are frequent in ecieDce)that 
at the very time when Speke and Grant were fixing the bearings 
and heights of the great lake and its mountairm, Barou von Decken 
and Mr Thornton mesHured and estimated the altitude ol' Silima 
I Nearo, one of a mountain range to the eastward of our travellers' 
loute, at 20,000 feet, while the snow line descended below 16,000. 

At present our information is necessarily meagre, hut on the 
testimoDy of these two veteran trayellers, furnished as they were 
with instruments for observation, we have Bome actual certainty, 
and room for iufiuite Bpeculation. 

The Victoria Sea of fresh water is about 150 miles square. The 
equator line runs through it, though nearer its north shora. Its 
watera are 3563 feet above the sea level. It is skirted, if not quite 
surrounded, by ranges of mountains of 10,000 feet liigli. Without 
farther evidence, independent even of the high authority of Captain 
Speke 's opinion, we receive an certain that in the Victoria great 
lake is the source, or rather the great reservoir of the Nile, for of 
course tlie lake ia fed by numerous streams, in fact by a stream 
from every valley among the surrounding mountains, and then it 
follows that the White Nile, not the Blue Nile as Bruce believed, 
is the chief of the two streams thai join at Ksrtom, lat. 15° 30". 

ThuB was the mystery cleared up that had defeated the ingenuity 
and enterprise of philosophers and travellers, of kings and Caeeara, 
since the days of Herodotus. 

Captain Speke thinks very highly of the country he Las explored 
in a commercial and agricultural view. He found the people nut 
all savage, but capable of intelligent interest and quite awake to 
kindness and friendship. But the country is everywhere thinly 
peopled, and productive much beyond the wants of the population. 
Along the equator, at heights varying from 6000 to 12,000 I'eet, the 
travellers found a delicious climate, with abundance of water, and no 
excessive heat, full of cattle and corn. In the kingdom of Earngw6 
(Lat. 1° 40*, elevation 5100 feet), the temperature for five months 
ranged from 60° to 70° at 9 morning. From what tliey conld learn 
of the country to the westward of tlie lake, it preserves the same 
character for several hundred niiles, and I know that Captain 
Speke believes there is a continuance of that which he calls the 
Fertile Zone almost to the coast of the Atlantic, He tells hia 
friends he has "discovered a great fertile zone there, caused princi- 
pally by the Mountains of the Moon, situated close to the equator, 
in the midst of the continent of Africa. These are great rain 
Bound them are the sources of several rivers, the Nile 
e, the Tanganyika and the Congo on the other. The 
g all round make that a fertile zone — the most fertile in 
There ia nothing ia India or Chku. to «(^u.V\\.." 
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it is in that directiou the indefatigable traveller jiropoaeB to nS^^I 
hie uext expedition, ami let us hope that iu two years more we sball 
welcome Captain Spekt: returuiug from tlie moutha of tlie Congo. 

I know nut whether to congratulate or condole with the Sociely 
upun another advance in ecienc«, or whether tkat is to be called an 
advance which eume cooeiiler a double trespass, a breaking down r f 
the boundarieB between geology and archfeology, and overleaping the 
ancient landmarks which divided natural science from aacred history. 

Certain well-known discoveries of liond-aliaped weapons and 
implements, found along will) the remains of some estinct auimala, 
in undisturbed beds of a very ancient alluvial deposit both in France 
and in England, led the antiquary, whose department is limited to 
the human period, to Keek to extend that period into what had 
hitherto been the exclusive province of the geologist ; and the 
geologist again, driven to admit that these flint spear-points have 
been shaped by man's hand, and used upon (ot among) the Elepkoi 
primigeniua, the RhintKervM, and other extinct animals whose teeth 
and bones now bear them company, has to seek fur an extension of 
the period hitherto allotted for the operations and deposits which 
the race of man has witnessed. 

This only brought out more palpably what geologists had for 
some time taught — had taught indeed almost ae early as geology 
took the dimensions of a science — that the globe itself was im- 
measurably older than the age assigned for man. 

That period — the creation of man — the age of man on the globe — 
had been early, and nearly unanimously fixed, by calculations based 
upon the data avoided by the Mosaic books. 

Such calculations were necessarily more or less conjectural, 
founded on interpretations of archaic furms of language, and of 
words which might have different meaoinga. Numbers and figures 
were to be read in varying manuscripts, often from faulty copies; 
and although great men like Newton had satisfied themselves that 
the received age of the world and its inhabitants was the tme one, 
new facts, of a science unknown to Newton, had shaken that 
opinion, and it seemed probable that the Biblical scholar, the stu- 
dent of sacred history, in the view of geological facts, would, in the 
first place, abaodon the position that the age of the creation, the 
antiquity of tlie earth, was to be determined by the interpretation 
of the Mosaical books ; and, teeondly, that he would not shut his eyes 
to new evidence oiTered npon the questions, whether the Mosaical 
books intended to atfirm the age of man upon the globe, and whether 
the interpreters of those books had accuiately and precisely and 
definitely ascertained their meaning and intention in that matter. 

I should perhaps do better in using the terms of the latest 
authority on this subject, which comes with "Oxford" on its title 

Eftffe to vouch its orthodoxy, and with the sound 
Ir Hannah to commend it to our acceptance : — '' 

• Dr HannaJi'a Bampton Lecture*. 0»on., 1863, 
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[I is surely mere niisfti^rehenaion to Buppose that the reve- 
lation witli which Moses was really entrusted could traverse the 
patb of the modem geologist, or contain any thing that would 
either canfirm or contradict his readings of those buried rocks. 
From whichever side the error cnmes, we are bound to shake our- 
selves free from it, not by saying with some that God cared nat i 
though His instruments should make mistakes on scientific sabjeota, 
but by pointing out that there can be no error where there is no 
assertion, and that a purely theological revelation contains no 
assertion which fails within the proper sphere of science." 

I say then the two parties, the scientific inquirer and the Mo- 
aaical scholar, both earnest for truth, would have come to some 
understanding, not Borely to conceal or shut out the truth, but to 
give each full license to inquire and experiment, and to draw all 
legitimate inferences from facts discovered; for after all, the dis- 
putes between theologians and geologists relate rather to inferences 
from facts than to the reality of the facts themselves. The theo- 
logian infers certain truths from the words of the first chapter of 
Genesis ; the geologist infers certain notions from what he sees in 
an open quarry. The inferences ore mutually contradictory ; but 
as the theologian and the geologist are both capable of drawing 
false inferences, such infereuKes may be contradiciory, and neither 
may be true. A new light on the meaning of the word "Day," 
in the Mosaic language, might end tbe controversy ; so might some 
evidence that the best instances of hand-formed flint implement* | 
found in ancient drift were fictitious and fraudulent. 

We must suppose that a candid student of the Divine books will 
take what help is in hia power for explaining tlieir difficulties, and, J 
be sure, he will not neglect the testimony of the rocks— the history ] 
of creation written in other letters but by the same Author. So a 
candid geologist, who refiects that the purpose of Moses was clearly 
not to teach natural philosophy, but to inculcate and enforce the 
worship of the true God, will acknowledge that the order of creation 
given in Genes's does agree marvellously with the inverse order of 
the fossils actually found — plants, marine or aquatic animals, birds, 
mammals, man. 

I say these disputants might have come to terms^explaining 
tbe Scripture hist-ory of the t-reation by the help of a careful and | 
reverent study of the created universe. But a third party has 
lately rushed among the combatants, and now fight with two-edged 
weapons. These are theologians too — at least they are churchmen, 
and Hebraists, and mighty arithmeticians; but, with a singular 
view of their duty to their Church, they cavil at the foundations of 
its history aud doctrine, and think it necessary to tell the world so. i 
These critics insist, that no interpretation, construing of a phrase, i 
word, or numeral of the Mosaical books shall be admitted — that all I 
shall stand or fall together; and then, having picked out some 1 
words, especially some numbers, which they judge erroneous— 
though not affecting a single point of doctrine or morals, or thi 
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esflentiala of history — they say the books ascribed to Moses !^^l 
devoid of authority, and must be abandoned I 

That ia not the way in which we are accnatomed to read any 
BDoient history; and, though different canons are used for criti- 
cising the inspired writers from those applied to otber historians, 
yet, ae to the mere text, the buoke of Moses are entitled beyond 
others to a fair and liberal construction, as the most ancient books 
in the world, and as having passed through au infinite number of 
transGriptions and translations. 

But I must declare my entire ooncurreDce with Dr Hannah, that 
" it is a dangerous and mistaken policy to rai^e these disputes to 
adventitious importance, by treating them as though they neces- 
sarily involved the issue of our highest interests." 

For the persons of tender conscience, who feel themselves con- 
strained " to bnild up those scattered fragments of difSculty into a 
coherent edifice of doubt," they would themselves surely feel easier, 
as it would be a relief to the world, who are judging in ihe quarrel, 
if they could cease to be members of a Church which founds so 
confidently on the Mosaical history. Tbey would assail with more 
satisfaction if they had not promised to defend. 

For the geologist, if my voice were wanting to encourage him, 
I would bid him go forward, cautiously, revereotly, yet without 
fear. Let him test the evidence with all care before publishing a 
discovery. He must coDsider he has everything to prove, and be 
should assert nothing without evidence, and take nothing for 
granted. We want proof of the antiquity of the Drift-deposit, and 
of the fossils contained in it belonging to the extinct animals 
named. We want proof that the flints are band-wrought, and not 
chipped accidentally in the rolling drift. Much more, we deeite 
proof that tbey were found there, and not placed to be found by 
some cunning quarryman. It is not only the fiint instrument but 
its manufacture, its chipping into shape, that must be tested. Is 
the fracture of the flint such that it might have been made many 
thousand years ago ? 

Farther, the geologist should publish to the world the evidence 
of his facts ; for the inquiry is one that concerns the public, and in 
which the public take an interest. But why should I intrude my 
advice upon men who bave shown tbey know well what is required 
at tbeir hands in a momentous inquiry 7 Kine of the most eminent 
geologists of France and England met in friendly conference at 
Paris, and, later, at Abbeville, to compare specimens, to test the 
evidence, to do everything for ascertaining the truth ; and they 
published the prods-verbal of their proceedings in the " Natural 
History Review" of last August, with the sanction of Dr Falconer's 
i, and others equally well known. It seems hardly to be doubted, 
that numerous frauds have been perpetrated upon the naturalists. 
When specimens are well paid for, they become plentiful, both in 
England and in France, but there may be means of detecting the im- 
positioBS, aud these means our geologists are using with all care. 
The iron boiee-sboe, lately |;iut forth among the primeval relics, baa 
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been, as I understand, withdrawn ; the bonea of elephant and other 
anim&la, bearing marka of human hands, are not yet accepted by 
these naturalists. As to the Abbeville jaw-bone of a man, whose 
jaw must have ceaaed chewing long before the flood, there is but 
one opinion in England, which I am informed by Mr Evans is also 
paining ground in France — that the whole thing was an impudent 
imposition. Mr Prestwich, who waa once a believer, published his 
tecantation in the last Quarterly Journal of the Geological Society, 
It may be permitted me, perhaps, as one of the public, to offer 
one more advice to the naturalist. He must take care not only 
that hia reasoning ia logical, his inferences cautious and careful, 
but he will do well to avoid even the appearance of disputing for 
victory. Science has no enemies if its votaries do not raise them 
ap by indiscretion and intemperance. 



Monday, 1\st December 1863.— Dr CHRISTISON, V.P., 

iu the Chair. 

The following Communications were read : — 

1. On the Morphological Relationships of the MoUuscoida 
and Coelenterata and of their leading members, inter se. 
By John Denis Macdonald, RN., F.R.S., Surgeon of 
H.M.S. "Icarus." Communicated by Professor Maclagan, 

2. On the External Anatomy of a New Mediterranean 
Pteropod. By John Denis Macdonald, R.N. Communi- 
cated by Professor Maclagan. 

3. On the Limits of our Knowledge respecting the Theory of 

Parallels. By Professor Kelland. 

The Author has in this paper traced to its consequences the 
assumption, as if it were an axiom, of the proposition " That tbo 
angles of a triangle are together less than two right angles," The 
results as regards the theory of parallels are such a^ to imply that 
such lines would have most of the properties of eL|ual circles eX' 
terior to one another. 



r Tait reminded the Society that, at the close of last 
seesion, he and Balfour Stewart, E.E.S., of the Kew Observatory, had 
deposited with the Secretary a sealed packet containing the coin- 
cident results of certain investigations which they had separately 
carried on from totally distinct points of view, and which appeared 
to lead to a new principle in Natural Philosophy. 

Experimental attempts at verifications of this principle hare 
since been made by them in various ways, and others are in pro- 
gress. Meanwhile, the authors desire to put on record that it 
appears probable, from their experiments, that the viscosits, &Q.,ot 
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uir lue not tbe osly causeu of tbe increased radiation frum a 
U)dj. (Compare Joule and Thomson, Phil. ZWw. lli60.)J 
vacuum appuatuH now in courst; of conetructioQ, will, it la t 
lead to ilecisire results. 



Monday, itk January 1864.— Pro FES80B KELLAND, VJ 
ill the Chair. 
The following Communications were read: — 

1. On the great Drift-Beds ■n4tli Shells iu the South-wei 
Airan. By the Kev. Robert Boog Watson. B. A., ^.K-S.! . 
Hon. Mem, Naturw. Ver. Liineburg. 

These beds, as examined by the author, lie in the Torlin or Kil- 
morie Burn basin, in the Scurtwlale or Slidiy "Water basin (more 
strictly in the first north or north- west tributary of each, reckoning 
upwards from the 8ea), and iu the Clachan Glen, — all in the south- 
west of Arran. They are oi' great extent and de^ith ; at certain 
points tliey contain boreal sLelle in considerable nambers. They 
are diviaible into two classes, (1.) underlying line dark sands and 
clays ; and, (2.) overlying coarse red clay wilb striated atones, pro- 
bably boulder clay. 

They are interesting, because, 

1. Tiiey present, iu a striking form, proof of the immense 
destruction of the surface of the land. 

2. They afford unusually good Bections, from the rock on which 
they rest, upwards. 

3. They throw some light on. the formation of the boulder olay. 

4. They present sea shells, at one point land plants, and also at 
one point a later lake basin. 

The special information they give is, — 

1. That all the latest geological changes have not materially 
affected the relations of hill and valley. 

2. That the valleya were largely excavated by ice. 

3. That the ice covered the land till it was submerged. 

4. That the depression of the land below the sea was con- 
tiimouB, and ultimately attained 1000 feet at least. 

5. That the depression was, at one point at least, sudden. 

6. That this sudden fall did not begin later, at leawt, than the 
time at which the present 90 feet hue above the eealevel reached 
the level of the sea. 

7. That this sudden subsidence could not have amounted to leea 
than 200 feet. 

8. That it could not have much esceeded 300 feet. 

9. That under obvious limitations, the beds which lie newast 
the tea-level anU deepest below the lurjace, are the iAde»t, and that 
those are cimltmpyrary which occupy the name relative powh'on to the 
ita-level and the underlying roi-k. 
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■ 2. On the Agrarian Law of Lycurgus, and one of Mr Grote's 
Canons of Historical Oriticiam. By Professor Blackie, 

3. On the Occurrence of AmoBbiform Protoplasm and the 
EmiBsion of Pseudopodia in the Hydroida. By Profesaor 
Ailioau. 

The author deBcribed the cootenta of the amall tubular appen- 
dages, named Nematophorea by Busk, which are developed upon 
certain defiiiite points of the hydrosomo in the Flumulandw. 
These contents were sbowo to consist of a grauutar protoplasm, 
nrith occasionally a cluster of large thread-cells embedded in it. 

The protoplasm has the property of emitting pseudopodia, which 
are very extensile and mutuble in shape, and exactly resemble tfae 
pseudopodial prolongations, whose occurrence among fhe Shizopotla 
IB BO eminently characteristic of this group of Protozoa. The con- 
tents of the nematophorea, indeed, except alone in the presence 
of thread-cells, are indistinguishable in structure, and in the pbe- 
Domena presented by them from the sarcode or protoplasm, vrhicb 
forms the Bubatance of an amteba, a difflugia, or an arcella. 



Monday, ISth January 1864. — His Grace the DuKB of 
AEGYLL, President, in the Chair. 

The following Communicationa were read : — 

1. Description of the Lithoscope, an instrument for dis- 
tinguisliing Precious Stones and other hodiea. By yir 
David Brewster, K.H. 

The Instrument was exhibited. 

2. On the Temperature of certain Hot Springs in the Py- 
renees. By R. E. ScoKEBBr-jAOKBDN, M.D., F.B.O.P. 

In the year 1835, Principal Forbes very carefully observed the 
temperaturea of certain apriuga in the Pyrenees, with the view 
of ascertaining to what extent changes of temperature occur in 
them. Observations previously made were, for several reasons, of 
uncertain worth, and Principal Forbes was deeinms of then fixing 
" data for future observers with a degree of accuracy hitherto un- 
attempted." 

The author having determined to spend his autumn holidays in 
the Pyrenees, believed that a careful repetition of such observa- 
tions, after the lapse of twenty-eight years, would afford results of 
some interest. He furnished himself with accurate thetmomettt* 
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made for tUe pnrpoBe, and, during the montli uf August, carefnlly 
observed the temperatures of several of the springs visited by 
Principal Forbes in 1835. In the tables which are distributed 
through the paper, the temperatures of the springs are given as 
recorded by different observers at various periods between the 
, years 1835 and 1863. From these records it would appear that 
whilst there is perhaps in no instance a general or permanent 
change of temperature, neither is there in any an undeviating 
temperature. It is probable that the temperatures of the spriugs 
in toe interior of the globe have undergone no change, and that 
the changes observable upon the surface of the earth are due to 
Buperlicial causes, such as external temperature, the infiltration of 
cold surface water, &c. To a certain extent, an allowance miiHt 
be made for inaccuracies ; for it is scarcely to be supposed that all 
the observers dipped their thermometers exactly at the same points, 
nor does the author know that in all cases the instruments 
ployed were without errors. 



H 



3. On Humftu Crania allied in Anatomical Characters 
the Engis and Neanderthal Skulls. By Wm. Turner, 
M.B., Senior Demonstrator of Anatomy in the University. 

The Author compared the above crania with various human 
skulls which bad come under his observation. He exhibited a 
skull brought by Mr Henry Duckworth, F.G.S., from St Acbeul 
near Amiens, which in its general contour presented a striking 
resemblance to the Engis skull. The St Acheul skull was somewhat 
smaller, being probably that of a female. It might almost have 
been regarded as a reduced copy of the Engis skull. There was no 
evidence that the skull from St Acheul was of an earlier date than 
the Gallo-Homan period of French history. The Neanderthal 
skull was compared with several modem crania, mostly British, 
especially with reference to the projection of the supra-orbital 
ridges, the retreating forehead, and the slight convexity of the 
occipital region. He exhibited several skulls which were closely 
allied to it in one or other of these features. It was shown also that 
the Neanderthal skull, although below the European mean in its 
internal capacity, yet exceeded the dimensions of some normal 
modern European crania which had been carefully measured — its 
large transverse parietal diameter compensating for the brain space 
lost by the retreating forehead and flattened occiput. 

As the history and geological age of the Neanderthal skull were 
both unknown, and as many of its most striking anatomical 
characters were closely paralleled in some modern European 
crania, the Author considered that great caution ought to be 
exercised in coming to any conclusion, either as to the pithecoid 
afBnities or psychical endowments of the man to whom it originally 
appertained. 
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4. Notice of a Simple Method of Approximating to the \ 
Hoots of any Algebraic Equation. By Edward Sang, Esq. 

5. Notice of the State of the Open-Air Vegetation in the- 1 
Edinburgh Botanic Garden, during December 1863. By I 
J. H. Balfour, A.M., M.D., F.E.S., F.L.S. ' 

The state of the vegetatiou in the open, ground of the BotaDio 
Garden during the montli of December 1863 waa so very remark- 
able tliat I have been induced to submit a notice of it to the Eoyal 
Society. The number of phanerogamous species and Tarieties in 
flower during the month amounted to 245 ; of these 35 were spring- 
flowering plants which had anticipated their period of florescence, 
while the rest were summer and autumn flowers which had pro- 
tracted their flowering beyond their usual limits. 

The following are the details as given by Mr M'Kah : — 

Plants in flower in the Eoyal Botanic Garden, Edinburgh, from 
1st to 31st December 1863. 

Annual plants, chiefly summer and autumn flowering 

species and varieties, ...... 36 

Perennial plants, chiefly summer and autumn flowering 

species and varieties, ...... 133 

Trees and shrubs, chiefly autumn flowering, . , 41 

Spring-floweriug trees, shrubs, and perennial herbace- . 
ous plants, ........ 35 

Total flowering plants, . . 245 

The state of vegetation in December was much influenced by the 
nature of the weather during the preceding months of October and 
November. No marked check was given to it during these months, 
and the temperature was such as to stimulate the action of the cells 
and vessels of the plants. In December the comparatively high 
temperature continued. I have asked my friend, Mr Alexander 
Buchan, Secretary of the Scottish Meteorological Society, to draw 
up for me a tabular view of the temperature of the three monthfl 
idnring the last seven years. I have supplied the lowest daily tem- 
iit»eratures, as observed in the Botanic Garden; and for want of sufQ- 
cient data in the garden, he has selected fur the other data a sta- 
tion in Fife (Balfour) where the temperatures in general resemble 
much those aoticed at the Botanic Garden. (I hope to be able to 
make arrangements in future for a full series of tharmometrical, 
harometricai, and hygrometrical observations being made at the 

itanic Garden.) 
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1. M»m TemptrtUuTa at Bal/bur, in F^e, in the months of October, 
Ifovtmier, and December, during leven ytan ending mth 1863. 
A eompariton of 1863 with the Mean* of the previoua aix years 
is also given. 
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II. The Highest Temperature of the Day olserved at Salfour, in Fife, 

in each roeek of the three months October, November, and December, 
during seven years ending tvith 1863. 
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III. ?^ ioiMst rempera(Mre of tJie Night observed at Balfour 
Fife, in each week of the three months October, November, t 
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V. Number o/Nights each Week on which the Thermometer, esopoeed 
in the Botanic Garden, /oar fiet above the ground, fill tofreexing 
(320). An asterisk (*) is put lo indicate the night* on which it 
Jell to at least 6'0 helovt freezing. 
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Report on the Weather of October, November, and December 1863, (w 

compared with the previous Six Tears. By Mr Alkxandbe Bcchan. 

The first three tables present a detailed Btatement of the tem- 
[terature in October, November, and December, during the seven 
years ending with 1S63, as observed at Balfour, near Markinch, in 
Fife, one of the atationa of the Scottish Meteorological Society. It 
ia the nearest station to Edinburgh at which full and well-authen- 
ticated observations on temperature have been made for so long a 
period, and, besides, its position is such as to represent fairly both 
sides of the Forth. 

Table I. gives the mean monthly temperature of the day and of 
the night, and the mean temperature of these months for the past 
seven years, and a comparison of 1363 with the means of the pre- 
TioiiB six years. From this Table, we learn that the peculiar features 
of the weather of October, November, and December last, as respectH 
temperature, were as follow ; — 

In October, the mean temperature was nearly a degree (0'''8) above 
the average of the mouth ; but whilst the mean temperature of the 
day was leas than half a degree (0°'^], that of the night was about a 
degree and a-half(l°'4) above the average, thus indicating a cloudy 
sky and comparative absence of frost. At the Botanic Garden, the 
thermometer fell only three times to freezing, the lowest being 28^'0 
on the night of the 6th. This frost continued but for a short time, 
and very little damage was done except to Heliotropes; dahliaa 
were only slightly affected. 
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Ill Sovember, llie mean temperature was 4°*2 nbove the average, 
whicU iucreaae vas very aneqaally distribuled between day and 
night, — the mean lemperafure of the day being 5°2, aDd of the 
night only 3''-2 above the mean of the month. This temperature 
is Dot only greatly above the average, but it is ol^o about a degree 
and a-balf higher than any previously recorded November, and 6'''6 
higher than the November of 1862. 

In December, the mean temperature was 3°'5 above the average, 
and the manner of its distribution between day and night similar 
to November, — the moan of the day being i°% and of the night 
2°'6 above the average. 

Hence the characteristic feature of the weather of this period is 
the nn pieced en tedly high temperature during the day in Novem- 
ber and December, — a point to which Epecial attention is directed. 

Table II. gives the highest temperature of the day, and Table 
III. the lowest temperature of the night, in each week of the period 
under consideration. 

Table IV. gives the number of nights each week on which the 
temperature at the Botanic Garden fell to freezing or lower, and 
an asterisk ia put to mark those cases when it fell to at least G°'0 
below freezing. 

These tables fumiBh the data from which an explanation may 
be bad of the remarkable vegetation of December last, in so far as 
that depended on the character of the then current weather. The 
explanation is twofold— j5rs(, the high temiwrature during the day 
in November and December; and, leciwitify, the comparative absence 
of frost during the night. 

This remarkably high temperature was preceded by a period of 
cold weather, extending from the 28th of October to the 12tli of 
November, during which frosts were of frequent occurrence. At 
Balfour the thermometer, tour feet above the ground, and pro- 
tected, fell to 26'''5 ; and at the Botanic Garden, four feet above 
the ground, but exposed, it fell to 23''-5, and indicated freezing on 
ten nights. Though dahlias and other plants were destroyed, yat 
many survived, owing, it is supposed, to the remarkably dry state of 
the weather, and to the very brief periods during which the severity 
of the cold in each instance lasted. This cold period also con- 
tributed to the remarkable growth which followed, since by playing 
the part of winter, though in a modified degree, it arrested the vital 
fuuotions, and gave plants the benefit of a fresh start with the 
warmth which succeeded. 

The unprecedented !y high temperature began on the 13th of 
November, and continued with scarcely any interruption till Christ- 
mofl : see Table II. Of this period the warmest part extended from 
the 13th of November to the end of the month, during which the 
mean temperature of the day was 52°-5, or d'-O above the average. 
This day temperature usually prevails about the end of April or 
beginning of May, when the temperature of the night is much lover 
than obtained in November last. 

Jn the end of November aud beginnTOg of December (aao Tal^t 
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III, and IV.), the temperature of the night decliued occaeionally 
to freezing. At Balfour it fell to 30'''0| and at the Botanic Garden 
(exposed) to 26°0, — a degree of frost insufBcieut to damage those 
autumn flowers which had stood the more severe frost in the hegin- 
ning of NovembeFj or check the growth of the spring flowers rapidly 
coming into bloom. 

This anomalouH weather sufficiently accounts for the strange 
Hpectacle of sweet peas and Hepaticas blooming together. 



■, 15th February 1864.— Dk CHRISTISON, V.P., 
in tlio Chair. 
The following Communications were read : — 

[ 1, On the Influence of the Refracting Force of Oalcareons 
Spar on the Polarization, the Intensity, and the Colour of 
the Light which it Reflects, By Sir David Brewster, K.H., 
F.R,S. 

In the " PiiiloBophical Transactions" for 1819, the author had 

J ehown that the doubly refracting force of calcareous spar extended 

I beyond the sphere of the reflecting force, producing a change in 

' the polarising angle varying with the inclination of the incident 

ray to the axis of the crystal, and producing a deviation of the 

plane of polarisation from the plane of incidence and reflexion, 

when the reflecting force of the crystal was reduced by contact 

with oil of cassia and other oils. These experiments were m.ade on 

the face of the primitive rhomb. 

I In the present paper, the author gives an account of the results 

J'which he obtained upon other natural and artificial faces of eal- 

oareoua spar, inclined 0°, 5\°, 12°, SSj", (>7J°, and 90°, to the axis 

of the crystal. On all these surfaces, when the reflecting force is 

reduced by contact with oil of cassia or other oils and fluids, the 

intensity and colour of the reflected pencil, and the deviation of 

the plane of polarisation from the plane of reflection, experiences 

remarkable changes, depending on the inclination of the incident 

ray to the axis of double refraction. 

2. On the Most Volatile Constituents of American Petro- 
leum. By Edmund Ronalds, Ph.D. 

It was shown by this paper that the gases dissolved in American 
petroleum, and which gave to it such a high degree of inflamma- 
bility, were composed of the lower members of the marsh gas 
series, having the general formula, " 

C„ Ha,+,, H, 
and to which the liquid produojs have already been referred. 

The gases evolved from the Pennsylvanian oil were collected at a 
temperature of - 1° Cent., as they floated, n\\x.ftcL 'avtVL ««,^js'« '^<». 
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enrfsoe of the liquid in the casks id which it ib imported into this 
ooantry and the bydrocarbons were shown by eudiometrical analysis 
to have the compoBition of a mixture in nearly equal proportions 
of Ihe hydrides of ethyl and propyl. 

The first portions of incondensible gas evolved on worming the 
most volatile product of the distillation of petroleum on a manufao- 
tnrifig scale were also found to contain a mixture of these hydrides, 
while portions of gas collected at a later period of the operation 
approached more closely to the composition of pnre hydride of 
propyl, or were mixtures of the hydrides of propyl and botyl; the 
last gas collected being nearly pure hydride of butyl. 

The liquid condensed by a mixture of ice and salt during the 
collection of these gases gave, upon tedistiUation, a considerable 
portion boiling between 0° and 4° Cent, ; this, as well as that which 
passed over as high as 6° Ceut., was shown by analysis to be nearly 
pure hydride of butyl having the composition C4H,, H. 

This liquid has a specific gravity of 0'600 at 0" Cent. ; it is con- 
sequently the lightest liquid known. Its vapour density was by 
experiment found to be 2-11. It is colourless, possesses a sweet, 
agreeable smell, is soluble iu alcohol and ether, but not in water. 
Alcohol of 98 per cent, dissolves between 11 and 12 times its volume 
of the gas at 21° Cent. The liquid and the gas are not preceptibly 
affected by Buiphuric or nitric acid, nor by bromine; mixed with 
twice its volume of chlorine in diffuse daylight, the gas is con- 
verted into liquid chloride of hutyl, while the original three volumes 
become condensed into two volumes of hydrochloric acid. 

3. — On the Action of Terchloride of Phosphorus on Aniline. 
By Magnus M. Tait, F.C.S. 

More than a year since my attention was directed to a statement of 
Hofmann's, that the action of terchloride of phospborua on aniline 
yielded a white substance of arystalHne character, as the investiga- 
tion of this compound so produced seemed likely to he of interest, 
I began its examination, but circumstances prevented me from 
completing it at that time. The publication of Schiff's papers, 
however, on the motalanilides again drew my notice to tbe subject, 
and I considered it a duty to myself to publish tbe results of my 
experiments, more especially as the reaction which forms the sub- 
ject of this paper appears to have escaped the attention of that 
chemist. 

Terchlnride of phosphorus was added, drop by drop, to tbe ani- 
line, which requited to be kept cool by ice, as the reaction tends to 
be of a rather violent character, great heat being produced. In a 
short time the whole solidified into a soft granular mass, which dis- 
solved readily tn water, alcohol, and ether, Tlie mass was dissolved 
in hot water, and, on cooling, the excess of aniline rose to the eur- 
I'aoe as an oily layer, and was separated by paesiiig it through a 
moistened filter, Tbe watery solution was evaporated at ordinary 
temperatures over sulphaiio aaid,aad whan U had reached a syrupy 
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ooDBistence it slowly solidified into a moss of fine needle -eh aped 
oryBtala, which, were the hydrochlorate of a new base, to which I 
give the name of Fhosplianiline. 

The crystals were well pressed between folds of filter paper, and 
then being placed on a filter, were washed with a very small quantity 
of alcohol and ether ; again dissolved, and evaporated as hefore, the 
crystals were pure. The suhetauce so obtained diasolvea easily in 
water, alcohol and ether, and is neutral to test-papers. Gently heated, 
it sublimes, and gives fine prismatic crystals. Treated with solu- 
tion of potash it is decomposed. Strong sulphuric acid expels 
hydrocWorio acid, and gives a colourless solution. Nitric acid 
oxidises it, and gives a coloured solution. 

On analysis, it yielded the following results ; — 



Carbon, 


4612 


Hydrogen, . 


4-94 


Phoaphonie, 




Nitrogen, . 




Chlorine, 


'. 24-82 



This analjss shows that the substance is prodi 
union of the chloride of phosphorus and aniline 
a hydrochlorate, and is formed from three equivalents of 
in which three equivalents of hydrogen are replaced by pbos 
thus — 



d by the direct 
however, 



I 



C, H, [ P"' \ N 



-f-SHCl, 



C„ H„ PN^+3HC1. 
Platinochhride of Phosphaniline. — A portion of the original salt 
was dissolved in water, the solution acidified with hydrochloric acid, 
and bichloride of platinuia added, in a short time crystals began to 
appear ; these, after a sufficient quantity had formed, were placed 
on a filter and washed with a small quantity of alcohol and ether, 
and dried over strong sulphuric acid, until their weight was con- 
atant. They were in the shape of small granular crystals of a light 



. yellow colour, soluble in alcohol and water, but not 
l4(inaly8is, the following numbers were obtained : — 




3 ethe; 



On 



The platinum in the third column was estimated by direct igni- 
Jtion, the high result obtained was probably owing to the formation 
■ iOf a little phosphide of platinum. 

The analysis corresponds with the fullowiiig formula : — 

Ci, H„ P" Nj 3HCl+3PtCU 
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ZincQchloride of PhosplutniUne. — Hydrochiorie acid was added 
to & portion of the Bolution of the bydVochlorate in water, and then 
Boiue fragments of gmre zinc were thrown in. Afl«r the einc had 
dis§olved the fluid was evaporated at a gentle heat (about 200° 
Fahr.), and filtered from a few greenish flakee which had formed, 
as even that low temperature appears to decompose the salt. The 
clear fluid was then put over sulphuric acid and left for some days, 
when crystals of a zinc salt were obtained, but under the same 
conditions as the hydrochlorate, as the solution was very concen- 
trated before the salt appeared, and then it solidified completely. 
The crystals were pressed hetween folds of filter paper, and waehed 
with a mixture of alcohol and ether, and dried in vacuo over iitrong 
sulphuric acid. Thev were white needles, slightly deliquescent, 
and soluble in alcohol. In ether it does not dissolve, but it 
becomes liquid, having the same appearance as a drop of 

The chlorine only was estimated, the analysis gave — 

I. Tlieory. 

Chloriiie, 84'57 84-23 

which agrees with the following formula : — 

2 (C^ H,„ F" Kj 3HCI) 3Zn" CI, 

Bromine water immediately precipitates a brownish -colon red 
substance from an aqueous solution of the hydiochlorate. This 
precipitate was washed with water, and a portion of it boiled for 
some time, and found to be insoluble in water; but a substance 
appeared to have volatilized along with the vapour of the water, aa 
the neck of the flask and a glasa rod which wm held over the 
mouth of it were covered with white feathery crystals. The fluid 
was filtered, and, after drying the brown residue, it was put into a 
beaker covered with filter-paper, and left over a water-bath, when 
it nearly all sublimed in crystals corresponding to those obtained 
when attempting to dissolve it. A few of these crystals were dis- 
solved in alcohol and bichloride of platinum added, but no preci- 
pitate was formed, and on evaporation the original substance 
crystallized out. These citcumstances indicated the body to be 
Tribrom aniline. The filtrate from the brown substance obtained 
originally was treated with bichloride of platinum also, but no pre- 
cipitate forming, it was presumed no bromaniiine or hibromaniline 
had been formed. 

Cadmium Salt. — Chloride of cadmium gives, with strong solutions 
of the hydrochlorate, scaly crystals of a double salt, moderately 
soluble in water. 

Copper Salt. — On adding chloride of copper to a solution of the 
hydrochlorate, and evaporating over sulphuric acid, small granular 
crystals of a beautiful green coloar are obtained. 

Mercury Salt. — If a strong solution of chloride of mercury is 
ailded tu a concentrated solution of the hydrochlorate, beautiful 
white scaly crystals precipitate ou.t immediately ; but if the Bolu- 
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tioDs are dilute no precipitation takes place, if the solutioD \a now 
warmed, a cryatslliDe Bubetance is thrown down. Tliia appeare tbe 
more curious, when it is known that the other salts cannot be 
heated without decomposition. 

When the hydrochlorate is heated with potash the phosphaniline, 
at the moment of separution, appeara to undergo decomposition, for 
the smell of aniline is apparent even in tbe cold, hut no precipita- 
tion takes place, so that phosphaniline must be itself eoluble in 
water. An attempt was maiJe to obtain it in the separate state hy 
acting on the hydrochlorate with oxide of silver, a precipitate of 
chloride of silver was formed immediately. The filtered fluid was 
alkaline to test paper; it clearly contained phosphaniline, but on 
evaporating the fluid it hecame coloured, owing to the decomposi- 
tion of the hase, which is very changeable, and cannot be obtained 
in tbo pure etate. 



I 4. On Fermat's Theorem. By Professor Tait. 

The author stated that in consequence of Legendre'a work, the 
proof of Fermat's Theorem is reducible to showing the impoaai- 
bility of 

when m is an odd prime, x, y, z being integers. 

Talbot has shown that in this case x, y, z are necessarily com- 
posite numbers. 

The author shows, among other results of very elementary pro- 
cesses, that if numbers can be found to satisfy the above equation, 
X and y leave the remainder 1 when divided hy m ,- and that t 
has m as a factor. Many farther limitations are given on possi- 
ble values of a;, y, e — the process being based on the consideration 
of their prime factors, and on Fermat's Elementary Tlieorem 



5. Professor Archer called attention to a curious binocular tele- 

Bcopa, bearing the following inscription ; — 

PETRVS PETR0NV3 

SAC : C^S^ ET CAT* 

MATES'; OPTICUS 

MEDLANI 1726 

The instntment belongs to the Eoyal Institution of Liverpool, 
and is supposed to have been part of a collection of rarities, made 
by Wm. Eoscoe, in Italy. As a telescope, it is of great power ; the 
focns is adjusted hy one portion of the case acting as a draw-tube 
within the other part, 
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The PsERiDGMT deliTereii an Opraing Address '' On llie Tbeorj of A 

Central Heat.'' 
The followinj; CommQnieiktioii was read : — 
On the Strata dUcovercd in tnating the Bait of Fife Extetition Rail- 
- '■ ■>■■'" Be/, at Elie, Fife. Bj 

R.N.,Pre»tde«t, 



The fullowing Commuuication was read : — 

By Dr Steyensoh MiCiDiM, Ph.D.. 
in Chemistry. 

Dr J. A. Smith Eihibitetl a male and female of the Anner Egyptiaeui, 
the Egyptian Goose, recently Bbot near Dunbar. 



The following Communications were read : — 
1. — DcdueiioJit from the nj/poihetit of the Internal Fluidity of the Earth. 

By Wiir-UK Stetunbon, Esq., Dunae. 

[I. — Bemarkt on Dr Macadam's " Spheroidal Theory" of the Interior 

of the Earth. By T. Stbbthili. Weight, M.D. 



The following Communications were read ; — 
I. — A Wemeria'A Examination of the Six Points of Pluto-Uultonism. 
By Professor \V. M'acdon*i.i>, St. Andrews, 

\li~-8otAt Ohjeetione to the Netmlo-Oeologieal Hypotheeit, as ttated in 
Dr James Ji'Hain's Opening Address to the Royal Phyaical Soetety. 
By Patsick MaoFarlanb, Esq., Comrie. 

IIL — On the Irregularities of the Earth's Surface, and the probable 

Mean Line of the Terraqweons Circvmference. By Williau Bbihd, 

Esq. 

The peripbery of the earth's surface consists of land and water at dif- 
ferent levels, and the question may be suggested — whether is the surface 
of the ocean or the mean level of the land the true line of the earth's ciT> 
oumference, or in other words, what is rsaOy the medium line of the irre- 
gularities of the earth's surface! 

Though our knoivledge of the sea-bottom is yet very limited, yet the 
investigations of recent years have added very considerably to this know- 
ledgo. The soundings of Sir Jcimoti Robs in various parts of the ocean 
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haTQ disclosed interesting facts cancemiag its depth and temperature ; 
these were followed by other Britiah and American navigators, and the 
whole has heen collected and published hj the labours of Lieutenant 
Maurj. From these and other researches we find that the earth's super- 
ficies both under the ocean and ahovo it presents an exceedingly irregular 
form, consisting of a series of eleTations and depressions. On this irre- 
gular surface are difTused the waters of the ocean, spreading o<rer and 
concealing froiu view more than two-thirds of the superflcea, while the 
higher portions only, amounting to somewhut less than one-third, appear 
as dry land. The greater amount of aauiiditiga have beon made in the 
Atlantic Ocean, and thus we hare become better acquainted with ita 
bottom than with that of the other oceans of the globe. A section from 
the Cape de Verd Islands, on the coast of Africa, to the mainland of South 
America, gives aoundiugs of 17,000 and 22,800 feet. A section south of 
Newfoundland gives the greatest depth yet authentically ascertained as 
27,180 feet. Further north in the line of the late electric telegraph from 
Ireland to Newfoundland, the depths are 10,000, 11,000 and li'.OOO feet. 
On taking a mean of twenty-seven soundings in various parts of the At- 
lantic, and rejecting a few doubtful ones, the mean depth of this ocean is 
indicated as 13,1W feet, or two and a half miles. Soundings in the 
Pacific, also, indicate depths equal to the above in some positions, hut the 
probability is that the central portions of that vast ocean, occupied by eiten - 
flive Cora! reefs and innumerable islands, are of less depth tban the mean 
of the Atlantic The Mediterranean exhibits depths of 5000, 10,000, and 
south west of Malta, 15,000 feet. The North Sea is shallow. On the 
whole an approximate mean of the ocean depth may be estimated at two 
miles. Now, if we turn to the elevations of dry land we find that a few 
moontain peahs attain heights equal, if not surpassing, the extreme de- 
pressions of the ocean, in the Andes, 20,000 to 23,000 ; in the Himalaya, 
ton-Kinohunga, 28,000 feet ; and Mount Everest, 29,000 feet But the 
mean elevation of land is far inferior to the mean depth of ocean. 
According to Humboldt's calculations, were the whole surfacei of the con- 
tinents of Asia, America, and Europe reduced to a uniform level, that 
mean level would stand at only 1000 feet above the sea-leveL From 
lecent explorations of Africa, by Beke, Livingstone, and Spelce, we find 
that extensive table lauds of 2000 to 3000 feet occupy the central por- 
tions. Some mountain peaks attain a height of 20,000 feet, and these, 
contrasted with the vast level- deserts and low lying river valleys and 
shores, would seem to indicate not a higher general level for Africa than 
that of the other continents. Similar recent explorations in Australia 
also indicate that that region may be also comprehended in a general 
mean elevation of lOOO feet of the whole dry land of the globe. We thus 
find, that while the extremes of elevation of land about equal the extreme 
depressions of ocean, the mean depth of the ocean is 10,560 feet, or 
two miles, while the mean elevation of land is only 1000 feet. If we add 
these two moans together, we have ] 1,560 feet as the mean of the irregu- 
larities of the earth's surface. Now, it will be perceived that the ocean 
surface does not stand at the mean or half section of these irregularities, 
but on the contrary, stands at the base of the dry land, or 1000 feet from 
its mean upper surface, and nearly fiOOO feet above the line which we 
have indicated as the mean of the earth's irregularities ; for if the ocean 
were eniiroly awonting, the lino would, in reality, be the mean line of 
the earth's irregularities, and consequently the true circumference and 
central line of gravity regulating the invariable diurnal revolution of the 
spheroid. Or to extend the expression of the formula used by Humboldt, 
if the whole irregularities of tbe earth's aviitace ■wem \b^iSisA. Sursi " " 
fiEw aERiss. — vol:. XIX. so. 11. — iSMi. \ft64. '^ "^ 
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ona uniform iPf, the earth's ci renin ference line would occupy a pocilion 
nearly MXX) feet beloiv tfae present ocean level. Bat aa nrster ia only 
about half the specifie gravity of the materiaU aom|H)Emg the superficial 
strata of the earth, twice the volume of water is thus necessary to fill Qp 
the deprcssione uiii to bring about that equilibriam which is required- 
In looking, therefore, at a. section of the earth'a surface, coni^ucted 
according to the above meaBurements, it will at once ]ie seen how amall a 
proportion the mean elevation of land beare to the mean depth of the 
ocean — that while the extremes of both are nearly equal, the extreme 
elevation of mountains equalling the extreme depressiouB of ocean — the 
ocean surface occupies a level halfway between these extremes, and thns 
becomes the actual line of circumference. But then its sorface is thos 
raised from the true central line of the earth'a inequalities, in conKqiienee 
of the less relative specific gravity which water bears to the superficial 
strata of the earth's crust. There would appear also to be this general 
arrangement in the seeming irregularities of the earth's surface, that the 
depressions of the sea bottoms accompany and compensate the elevations 
of continents, and thns preserve the due equilibrium of the rotating 
spheroid. Thus the Atlantic is a great hollow basin between the elevated 
continents of Asia and Africa on the east and America on the west ; while 
the deepest portions of the Pacific are on the west side of the American 
continent, and its central portions are comparatively shallow. Even in 
inland eeas, the depths of the Medilerrancan, ranging from 5000 to 15,000 
feet, correspond with the elevations of Mont Blanc and the Alpine rtuige, 
while the shallow Baltic and North Sea are surrounded by lands of no 
great elevation. We thus find in the great operations of nature that 
adaptation of means to ends which pervades the whole wor):3 of creation, 
and which are as perfect in the arrangements of the mechanism of worlds 
us in Hie minutest objects wbicli exist on their surfaces. 



Botanical Society of Edinburgh. 
Thunday, li.th Jatiwary 18M. — Professor Bujoim, President, 
in the Chair. 
The following Communications were read : — 

I, New Retearcheson H^iridityin Plantt. By M. Ch. Nattbin. Parti. 
Translated from the French, and communicated by Mr Qbobob M. 

(This paper appears in the present number of the Journal) 

II. Utter from Robbet Bbown, Esq., Botanist to the Sriliah Columbia 

Aisocialion. Communicated by Professor BitFons. 

Vallej of the Ses-haaC Indians, Barclay Sounij, 
Vancouver [aland, 
Lat. 48" 47' 28", Nov. 4, 1861 
Though 1 will be in Victoria about ten days alter this date, when 1 
will write you a full account of my transactions for the last three months, 
yet the politeness of the master of a trading schooner enables me to save 
a mail, and inform you that 1 am still in life and at work. Since I last 
wrote I have been to Waahington Territory, U. S., British Columbia, 
and I have (first of white men) reached the head of the " great" central 
late of Vancouver Island — that ignit fatuus of the local geographers 
of this far western portion of her Majesty's dominions, I have ob- 
uined weds of between one a.vA tvo '^wt&iod. i;ycin«% of ^Wits (jn almost 
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1 quantities Bufficieat to allow of a oomplete divbiuD), in- 
cluding some very pretty and preTtouelj Duintroduced apeciee of hsrba- 
ceoua plants, elirube, and forest trees. Among the last are some good 
ooniferie — including Jimipemg, three 8peclet-~one, a large treti, Tanus, 
n. ep, ; fine lot of the rare Gupreieus nutkaniii), Lamb ; Thuja Craigana; 
a large quantitj of Abies Bridffei, not jet introduced into England; 
about 100 ounces of the finest seed of Abiee Douglasii ; PwiM«, speeiei 
undeB«Til)ed; Abiei grandU, Dougl. ; 20 or 30 ounces Abiea MeitzieHi 
(is this Pin»i Sitchensis, Bognard Veg. Sitch. in the St Petereburg 
Academj Transactions?) &n., and among non-wniferie, QuercMS garry- 
aita ? Arb'itng MenziesU, I'ursh ; Spirma, sp. n. ; Oreodapkne, sp. n., 
a line shmb; and, what I think justlj entitles the expedition to the credit 
which it originally laid claim to— viz., national importance, — about 
three pounds weight of a fine pasture grass from the Upper Froser, whicb 
EurTires all winter, and is accounted by the Cariboo inuleteers superior 
in fattening qualities to hay, anil certainly much more valuable Ui them, 
B^ the cattle and the mules have notliing else to snbsist on daring tho 
long bleat winter, when the ground is covered with snow, and hard as 
iron. I have gathered, and am still gathering, many particulars of iti 
properties from the muleteers and teamsters, which in due time I wiU 
submit to you. I believe that it is superior to the much-lauded ' ' Tussao 
grass" of the Falkland Islands, and might be introduced with great 
advantage into some of the bleak islands of the Hebrides, or of Orkney 
and Shetland, where I have known cattle to die off in the winter from 
want of proper fodder. My attention was originally drawn to this grast 
by Colonel Moodie, R.E., to whom, therefore, all credit is dne ; and 1 
believe that I am at liberty to say that be coincides fully in the aboTe 
statement You may remember that it was he who introduced the Tuseao 
grass, and obtained a gold medal for his discovery. The great region 
lor oonifertB I have found, since my present summer's travels have ter- 
minated, to lie south of this latitude, and to it therefore, with your per- 
mission, I shall in future devote more attention. My funils are in a 
satisfactory condition, and although the stormy winter, now fairly set in, 
wiU prevent me doing much more for some months, I am prepared to start 
in early spring with renewed vigour to a widely difierenl, and what I now 
believe to be a better region than the one I have eiplored. I trust that 
I shall be able to take the field by the 1st of April with advantage to 
the Association, and with every prospect of much greater sucoess attend- 
ing my efforts than during the previous sii months. I know of 
good species of conifene which I could not obtain this year, but I am 
almost certain of next year — such as Abiee Williamsoiu from '' The 
Three Sisters," in the Cascade Mounlaias, Abies bracteata, PtceanobUit, 
and a new species of Thuja. 

I have had much to contend against this season, but the difiiculties are 
now, I am glad to say, in a great measure over. I now know the 
county, and what is just as important, the people, so well, that should 
there be only half the subscribers of the previous year, 1 will be able to 
do tolerably well. Many expenses were incurred last year which will 
not he required again. These are in addition to the sum paid for travel- 
ling to this distant part of the world (Itamtschatka ia the furthest eea 
voyage, and that is only a few days' sail from here). Last night I wb« 
awoke from my camp-fire sleep by the " long cry" of the same wolf that 
" howls from Unalaska shore. 

On oiy return to civilisation, I will send my seeds to England by 
Wells, Fargs, and Company's expresses, in several air and water-tight 
boxes, addressed to you, "care of the UudaaiL B«.y Com.^asi'^ " \x%\iB.'v^i% 
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^^M the freight. This will be expenaiYe ; but the agent hers Tefdses to n^^^l 

^^B them UD snj other terms, a Etandiiig order having been issued to tiut 

^H effect. I will at the eame time send a fiillei account of mj procednre, 

^^M and hy later mail a statement of mj iiitromissione niJl be sent to the 

^^M treasurer. In order that jou ma/ be early adrised of the despatoh ot 

^^1 tbe seede, and be readj to make the necetsarj arrangement with the 

^^H secretarj of the Hudson Ba; Cumpony, I will send this and the next 

^^1 letter overland hj the pony rider, eia the Salt Lake City, to St Joseph, 

^^m in Missouri, and thence via New Vcirk to Liverpool. It will save nearly 

^^M three weeks, and I hope will escape the emissaries of President Davis. 
^H I am in good health and strong ; rough, ragged, weather-beaten, per- 

^H haps a little dirty, and certainly a most unpresentable figure at the meet* 

^H ing where this communication will be read. I am sleeping on a curious 

^^M Indian blanket, woven from tbe liber of Pimu Slrobus (is it the same as 

^^M the P. Strobua of the East ?), and to keep the hoar frost off my blanket. 

^^H there is a mat (clay hulk) of tbe bark of Thuja giganfea. Both w^ill. I 

^^M hope, at some future day, omameat the museum at the Botanic Uorden. 

^H III. Extrada of Letleri received from Mr William Milnb, Old Calabar. 

^^M Ommunicated by Mr John Sadlbk. 

^P Creek Town, Old Calabar, 

^M June 20, 18<>3. 

I am fairly settled in the district of Old Calabar, exploring tbe creeks 
and corners of this majestic river, Africa is certainly rich in botany and 
other branches of natural history. Years must roll away before the 
botany of this vast continent is thorooghly investigated, and that will 
not be until Christianity is opon a more substantial basis. I will p78 
you one extract from my daily journal to show the superstition which 
Btill exists amongst the people in Western AfViea. While in the district 
of Ikorofiong, in passing through a large native town in the Ebebo coun- 
try, I saw a straggling shrub belonging to Bignoniaceie. While in the 
act of pulling down some of the flowers, I was surrounded by some hun- 
dreds of men, women, and children, shouting and dancing like so maay 
fiends. At first I was inclined to think they were about to hang me in 
front of their palaver bouse or heathen temple. On looking round I 
could see no way of esi?ape, so I held my ground, determined to have some 
of the flowers ; but they were as determined that I should not get them. 
At last they put me out of the town. On the following Sunday I accom- 

Iianied the Rev. Zerub Baillie to several of the plantation vUh^res, where 
le preaches once a week. We met the Ebebo chief. I wished to shake 
hands with him, but he would not come near. He said he was ofraid of 
the strange medicine I was making, and told Mr Baillie that I was not to 
come to his town again. 

About a fortnight ago a man told me that if I went into the bush I 
would be shot : so jou sec it is not all plain sailing at Calabar. But I 
hate an extensive field before me, and I am determined to make the best 
of it, in spite of the natives, as it will not do to let them have it all their 
own way. I will mention a few of the leadingcharacteriaticaof the vege- 
tation which have come under my own observation. 

There are five species of Melastoma, six species of Dracmna, five 
species of Amomum, and several others belonging to Zingiberaceffi. 
There are a number of species belonging to Scrophulariaceaj ; and 
amongst them is a Digitalis, which is scattered over all waste ground. 
Euphorbiaeeffi and CucurbitaceEB are both extensive orders here. Three 
species of Amaryllis are abundant — one in the river, and the other two 
^^^ spread all over the pkatationB. SoWntti«oi6i)\an\B«ws\£!iiQSinwa-. (U^^^^^B 
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are two kinds sold in tlie raarlsot as purgatives and for bathing the (idea 
of theii faces when they have a diei^aTge from the cars. Anonace^B is 
another eitcnsive order. According to the Rev. Mr Thomson, there are 
sixteen or eighteen kinda. I have collected a number of BignoniaeecE and 
CinchonacEGB. I have also met with eight or nine Bpecies of Convolvnlus, 
but there are more than that. Amongst the Labiate is a large species of 
Salvia, which is used as a medicine. There are three tnie mints which 
aje used for seasoning ; in fact, all this oriier is made use of as flrticles of 
food. A species of Nymj.htea is frequent in the inland Blrearas. 

I think there are from eighteen to twenty-fonr distinct Orchids: one 
fine terrestrial speciea has a flowering stem 6ft. or 7ft. high. There are 
two fine species of Strophanthus. One true Verbena and two Cleroden- 
drona are abundant. I have also observed two species of Amaranthns. 
" Love-lies-bleeding" is one of them, but I nm doubtful if this ia in- 
digenous, although the na.tives saj so. Both kinds are used as vegetables 
in Calabar chop. One PentatemoQ is found by the margin of a sraill 
stream at Ikorofiong, but not plentiful. A Phytolacca and a Polygonum 
also occur at the same place. I have collected specimens of a Loranthus 
from trees by the banks of the river. Two species of Lonioera are very 
common. Leguminous planta are very numerous. Amongst Ihem ia a 
sensitive Mimosa. The poiaon beans (Fhjsostigma) are often used for 
deadly purposes. One species b largely cultivated for putting into the 
streams to poiaon the fish, and another ia aold in the markets for Calabar 
chop : one kind ia very like our scarlet runner. The ripe pods are from 
6 to 8 inches long, and the fruit is beuutifuUy spotted. CompositEe are 
not so numerous as might be expected : however, there is a due propor- 
tion. A Tillandsia climbs up the palm trees. There is one fine species 
of Calophyllum, and a tree belonging to Myrtaceiu ; also an Aristolochia, 
which I think ia gigantea. There are five different palms. One large 

rdes of JuucUB is abundant on the sides of the river at Creek Town; 
another smaller species. There are several Cyperacese by the river, 
and amongst the lowland plantations there are a number of Qraminee 
sprinkled about. Eighteen varieties of yams and six varieties of Colocasia 
are cultivated ; the flowering sterna of the latter, with spathe and spadii, 
are sold in the markets for putting into Calabar chop. The corms are 
also boiled, and used by the nativea. There are two kinda of Cassava 
largely cultivated. There is only one true Banana with very small fruit, 
and eight kinds of plantains, sold in the markets. There is a malvaceous 
plant cultivated ; the fruit is cut up into slices and put into soups. There 
are also two species of Agaricus sold in the markets. They are said to be 
very nourishing, and to give a fine flavour to Calabar chop. The larger 
kind is also put into rum, as it ia of an intoxicating nature. Calabar 
chop is composed of the following ingredients ; — Palm oil, yams, mints of 
all kinds ; flowering stems, leaves, and corms of the colocasia ; two 
species of agaricus, the fruit of two leguminous plants, the leaves of two 
kinda of amaranthus. The rest consists of monkey's flesh, dogs, rats, fish, 
goats, fowls, parrots, and birds of all kinds ; in fact, everything eatable, 
whether animal or vegetable, is put into this wonderful dish. It is a 
favourite dish among the nativea, and relished by Europeans, only they 
take nothing but palm oil, fowls, and goats' flesh. I have only seen three 
species of snakes. There ia only one parrot, five species of monkeys, 
three rats, and three mice, four or five land crabs, and a number of fresh- 
water fish, some sisty or eighty butterflies, and a host of beetles and 
other insects. Amongst my collection 1 find twenty-foi)r diflerent ants. 
Such is a very brief outline of the botany and natural history around Old 
Calabar. 
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VttA Town, iaij 1, U 
I am hard st work exploring oae of the finest riven on the weft 
of Africa. Ai jua ascend this noble riTer, the iionka and Borroiuiding 

couDtrj are one vast ampliiClieatre of everluting green. 1 uu delighted 
with the appearance of the coimtrjr sud lis rei;etab)e produrts. 1 have got 
an extenBive field before me, aud nndoubtedJj, it' all goea well, I will find 
nianj a noiellj. This great continent is teeming with aDimal and *^e- 
lahle life. Even in mj room I have got uae for an insect net. It ia a 

freat pitj- that the climate is bo unhoalthj. Fevers are very prevalent, 
hare bad three attacks of fever since I landed npon the Afirioan coaEI. 
Forlimatelf I am btesaed with a atroog constittitioii, and I get eaijr over 
it; but Buch is not the case with everybodj. The bones of manj a 
blooming jouth are bleaching beneath the aon at Calabar. 

The natives are not such a murderous class, except amongst themselves. 
For instance, there is not a daj passes but the; are killing their twin 
children instantlj after birth, and banishing the unfortonate women to 
what they call twin villages, where the; are letl to languish ont a life of 
silent sorrow, and are denied all intercourse with the rest of the world. 
Mrs Gotdic, about seven weeks ago, saved two of those little unfortunaleB. 
She remained by the poor woman unlil she was confined, and then at the 
dead hour of midnight she entered the mission- house with a little boj and 
a girl rolled in her lap. The mother followed aboQt sli o'clock in the 
morniog. They are all under the protection of the Rev. Mr Ooldie. 
About a month ago the King of Creek Town had a sister whose dangbter 
died of consumption. She sent for a number of her slaves, to give them 
poison bean. Three women died, three more escaped by vomiting, and 
one girl took refuge in the mission-house, ander Mr Goldie, where she ii 
now attending the school. These poor people were to be servants to her 
daughter in tne future world. As soon as the rainy season is over, I am 
coing U> the tlua Mountains, and that will be ihe lime for plants of all 
kinds. My collections will be upon a grand scale by-and-by. Only the 
other day I found a splendid climbing lilj ; it la a true tnni'Cap lily, and 
will form a grand show upon the rafters of any stove. 



r Meredith says : — I daresay you know the topography of the large 
ims in this neighbourhood. The Essequibo is the largest, and lies 
nearly north and south. The Euyuni, nearly east and west, and the 
Massaruni, lies between the two, and runs nearly north-west. The two 
last meet about four miles above iLe penal settlement, and their joint 
current unites with the Essequibo about five miles below the penal set- 
tlenient. The ponal settlement is on the west or left bank of the river. 
'I'he country is nearly a dead level, and at irregular intervals creeks 
oiien into the rivers on both sides, and are often navigable for boats. 
Their mouths are usually entirely hid by foliage. But the Indians know 
the right gaps as perfectly as did the old smugglers know the cares and 
boles on the Scotch couEta. 1 have often been m these creeks for miles, 
going with two or three hands in a small canoe — dodging undor branches, 
hauling over a prostrate log, and charging through leafy shrubs, lying 
down nearly flat in the canoe all the tinia It was very seldom we came 
to a place we could see the nky above — such is the dense nature of the 
bush. In many.purts there u never more than dim twilight, and in the 
rainy sesaon when the skr Is dark or cloudy it is a perfect midnight even 
at midday. Never is there a breeze exQerienced. We have only ■ 
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Tustling Gougb Eome 80 or 100 feet over head. I have often been think- 
ing that the usual description given of the luxuriance of the Tegetatiun 



:e quantity of parasites, but particularly epiphytes, with their 
long descending cord-like roots of all lengths, up to 90 or 100 feet, and 
not thidcer than an ordinary writing quilL They are usually very iongb. 
In one of our eicureions ray companiun and I aet to wort to pull at one 
of these. We could not see from what height it came, nor te what kind 
of plant it was attached ; however, we pulled, and with great success, as it 
happened, but we brought a tremendoua shower of water upon our heads, as 
well as a host of black ants, which teased dh dreadfully for a while by get- 
ting under our clothing. We hod dislodged one of the air-plants belonging 
to the pine-apple order, and the ants' neat must have been attached to it. 
The root was, I think, about thirty feet long. The Indians always use 
them as cables for mooring their cauoei. In April lost a friend and I 
started off to see the Vteloria regia up the Essequibo river. Wo wers 
away nearly a week. It was a delightful excursion. The scenery all along 
the river was really magnificent — thoroughly unlike anything I ever saw 
at home. The cleamesa of the atmosphere, the rank luiuriancy of the 
bush all along the river, mirrored in its gently flowing stream, gave to 
the whole a picture of exquisite beauty. The habitat of the lily in thU 
district is a lake on an island in the river abont the 6th parallel of N. 
lat. ; where Schomburgk first saw it was up above Berbice on the Coren- 
tyn river. This lake (Essequibo) was aurrouaded by denae vegetfttion, 
which rendered it very difficult to approach. It was covered with the 
lily Id all stages of its existence — the large white flower, the beautiful 
crimson edges of the young leaf changing into green as it grows. When 
it has attained its full dimensions the leaf begins to wither and die at its 
circumference; but as fiist as it decays its place is taken up by a new , 
one. Thus the great ttraggU goes on. I managed to get a good view of 
the place by olimbmg along the trunk of a tree which partly overhung the 
lake. A drizzling rain had been falling for an hour or so before we 
arrived at the lake; but juataslhad ascended rayperch on the tree it ceased, ' 
and a gleam of sunshine fell on the water, with a slight breeze, causing 
the vast flotilla to roll gracefully to leeward, throwing out varioua shades 
of colours. It was certainly the prettiest water scene I ever wittiessed. 
A day or two afterwards I saw the Indians poisoning a. small lake with the 
" Hiori" bush rope. I entered into the sport with right goodwill. The 
Indians cut the " Hiari" into pieces of about treo feet long, then proceed 
into the water and heat out the juice of it as a blackatnith beats hot iron 
with a hammer. The fish begin to show signs of uneasiness, very soon get 
regularly intoxicated, and often jump clean out upon the dry land, unable 
to bear the poisoned water any longer. When they were in this state of 
helplessness the Indiana, aa well as my friend and 1, with some half a dozen 
negroea, speared or caught them with nets by the dozen. They were 
most extraordinary looking fish. Some of them bite like dogs, and have 
very sharp teeth. One of the Indiana got a severe wound from one of 
them. The most ferocious fish I have met here is what the Indians call 
the " piari ;" it cuts aa clean as a knife. The quantity of fish in these 
rivers is perfectly sur])rising, and if I am nut mistaken, their natural his- 
tory has yet to be commenced. 

We spent a day at an Indian settlement, where the inhabitants were 
most scrnpuloos in painting themselves with red paint all over, but con- 
sidered themselves amply clothed by wearing a lappet about six inches 
•^nare. I asked one young man who had \iB.ni\«4 \oa^s^i 
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culoiiTB lilic the belts en a tiger, and had his head dressed out with Macaw 
feathera, why he did it? Hib aoswer was, " because it looked pretty, and 
the women liked it." I wonder what an Eastern satrap would say if he 
was transported into the midst of an Indian village, and saw the dilfer- 
enee of clothing from that in his own country, where a woman dare hardly 
show the tips of her fingers. We spent a few nights in the bosh, swing- 
ing hammocks between trees with a swl stretched over them. We were 
often disturbed by the noise of the " howling monkeys." They make a 
most awful and dismal noise. Thej can be heard several miles sway. 
I see the London Zoological Gardens obtained a pair of them the other 
day. I have been very much iiilererted in trying to make out the his- 
tory of the enormona boulders which are to be met with about the penal 
settlement and above. There is no rock like them within hundreds of 
miles, ctnd the ground on which they rest is pure alluvial soil. The 
ground of the penal settlement is covered by a collection of them, form- 
mg what, I suppose, woald be colled a mumine. How came these huge 
blocks down here — could it be by means of glaciers 1 The gold discovered 
up the Kuyuni, which is now beginning to excite deserved attention, ia 
found chiefly in bonlders of this description. The parent rock ia in some 
of the mountains in the interior — but where, no one knows. There ia 
ample room for explorers in this part of the world. I have not been up 
to the gold district, although I once tried it Our boat proved too heavy 
for hauling over the falls. Descending these rapids is most exciting 
work. We came down almost at railway-train speed. We have alway 
to get Indians to steer, two in each boat. 

V. Notice of Monti found mar Blair-Athole. Perthshire. By Miss 
M'Ihboy, of Lude. Communicated by Mr John S, 
VL Principal Plants of the SutkJ Valley with Sill, Botanical, 
Ewjlith Names ; toi/ether tcith approximate Elevaiiong, and Reimari». 
By Dr Hctoh F. C. Cleohoen. 

VII. Letter from Henry Stephens, Esq., relative to Dry-rot. 
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Tkwrsday, Wth February 18S4,— Professor Balfopr, President, 

the Chair. 
The following Communications were read : — 

I. On Diploitemonoui Floivers, ivith some reinai-ka upon the position of 

the Garpele in, the Maleacea:. — By Dr ALEiiNOEtt Dick«jn. 
(This paper appears in the present number of the Journal.) 

II. On, the Oinchona Plantations in connection with the Botanical 
Garden at Bath, Jamaica. — By Nathanwl Wilson, Cnrator of the 
Garden. Commonicatcd by Dr Liddbb Lindsiv. 

The moit unportant event in the history of this Botanic Garden for 
many years past haa been the introduction, by seeds, of the quinine-yield- 
ing Cinchona in the aotumn of 1860. By the month of October 1861, I 
succeeded in rearing upwards of 400 healthy plants, quite ready for plant- 
ing out ; but unfortunately the selection of a proper site for their final 
eitabliahment was overlooked, and in consequence one-half of the number 
perished. Being anxious, however, to test the adaptability of the plants 
for cultivation in the higher altitudes of this island, I caused the whole 
of them to be removed in small pots to Cold Spring Coffee Plantation, the 
elevAtioB of which is about 4000 feat. 1 aoou fuond the climate and soil 
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of this locality to be all I could desire for the plants ; and as it afforded 
every facDity forcarrylDgoutso valuable aji experiment, I at once availed 
myself of it, and planted out in the eoftce fields on the I6tli November 
BQverat pliinta of eacb epeciea, then about two oi two and a half inches in 
height. In twelve months after, a plant of the red bark, Ginchana »acci- 
Tubra, had attained to the height of fortj-four inches, with leaves measur- 
ing thirteen and a half inches in length, by eight and three -quartera in 
breadth. The same plant, now two years old, measures six feet in height 
with ten branches, having a circumiercnce of ateni at base of fonr and a 
half inches. The plants of Cinchona micrantha, grejbark, being of more 
■lender habit of growth, have not made auoh rapid progress ; the highest 
has attained to five feet with three branches. The leaves, however, are 
larger, and measure fourteen by ten inchea. So far the experiment has 
thus proved eminently aucceasful. It would be diiflcult to find more 
healthy trees in the forests of that neighbourhood ; and, in about three i 
or four years hence, they may be expected to produce seeds. In the mean- 
time they can be largely increased by cuttings and layers, in the handa 
of a skilful propagator. During the months of August and September 
1S62 the collection was again removed to Bath. The plants nere at this 
time eighteen or twenty months old, a critical period for foreat trees in 
flower pota under artificial treatment, and in a climate too bo uncongenial 
tot them as that of Buth, which would have terminated their lives had 
they not soon afterwards (I3th October) been planted out nt Mount Essex, 
near Bath, at an altitude of two thousand feet, or little more. Tbis site, 
as a temporary one, was had recourse to to save the plants alive until a 
better could he obtained ; and so far it has answered the purpoae, and a 
majority of the plants are healthy, but have not made such rapid progreas 
as could have been deaired. The soil is too loamy and by far too stiff to 
admit of a free and rapid escape of the raina which fall here in torrents 
during the greater part of the year, and the altitude far too low for the 
Peruvian barks. The red bark thrives at a much lower altitude, and, 
being a more hardy tree, the plants are more healthy. A very important 
fact has now been established — via., that the climate of our higher, and 
many of our intermediate, mountains is suited for the growth of the most 
valuable specica of quinine-yielding plants — Gmckona svtccirubra. A 
knowledge also of the method of increasing the plants, and of the soil best 
adapted for their full development has been obtained. 

III. Notice of the Occurrence of Woodsia alpina (hyperborea) m Oasjie, 
Canada East. — By Gbueob Lawson, LL.D., Professor of Chemistry, 
Dalhousie College, Halifax, Nova Scotia. 

Professor Lawaon stated that this rare fern {Woodeia alpina) hod not 
been found by any recent collector in Canada, and no one knew where 
to look for it. He had recently described, however, in connection with 
Woodsia glabella, and under the name of var. Belli, a remarkable Wood- 
sia found in Gasp4 on the Dartmouth River, 30 miles from its mouth, by 
his former pupil, Mr John Bell. This plant, on further examination, 
turned out to be the Woodsia alpina. He enclosed a specimen. 
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n Myrlca cerifera, or Candleberry Myrtle. — By Professor 
Lawson, Dalhouaie College, Halifax. 



I found Myriea cerifera a, few days ag( 
near Halifax, with small birds feeding o 

called Wax Myrtle, Candleberry Tree.andTaao-*! ^iiiTtfn^K'ii.tclcTe 
^ HEW SERIES. — VOL. XII, NO. 11.— JlPWi- \%ft4. 
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tlia Wftjt with which it» betriei we ooited. Tlie waot is jtllowish green, 
emittin)( a fr^rant baleaniio oJoar not so unctuous as bees' wa^, nor eu 
brittle u reain, sinking in water, whereas bees' wait swiius, ep. gt. I'OIS; 
fusing point. 1 10°. The vax is obtained by boiling the berries in water. 
The ptant is common all over the bills overlonking the innumerable bays 
imii harbaura of the Nota Scotian coast, but 1 do not Icnow that the pro- 
daot has been made an object of commerce here. Some jears ago Pro- 
fessor Simmonds called attention to the desirabUit; of encouraging the 
production of JM jrtle wax, and gave in the " Pharmaceutical Journal, vol. 
sm. p. 418," very full detail* respecting the wox-yielding Myrtles of 
South Africa, and the mcde of manufarturing the product. The specie* 
wliich is cultivated at the Cape as the beEt South AiHean one is Myrica 
rordifolia. Professor Simmonds speaks of our Amerii/an Myrtle wax 
(M. cerifera) as identical commerciallj with that produced at the Cape. 
Aconsignment of Cape wax (2561 lba.)yieWedaclearprofitof L.54, +s. M., 
after payment of all expenses, collecting, shipping, £c. Should any 
manufacturer in Britain feel an interest in the matter, I will be happy to 
furnish such additional information as may be proeurabte here. In 
■■ Annales des Sciencea Natorelles 185S,'' it ia stated that the European 
Myriea Oale yields a little wax. The Kyriea cerifera, like its Afiican 
congener, is a coast plant. I never saw it in Upper Canada ; but Professor 
Oraj gives a station on Lake Erie. On the Halifax hills it is a small 
spreading bush, three or four feet high, forming a close brush. At thi« 
season the sterna are leafless, but the withered leaves scattered about still 
retain their fragrance. 

V. Note, on the Uavti of UUx ( Whin). By Professor LiwsoN, Dalhouaie 
College. Halifax. 
The seedling Vlex has at first no spines. The young stem is clothed 
with loaves — from twelve to twenty in numWr — Ihese are shortly petiolate 
and trifoliate, consisting each of three small elliptical hairy articulated 
leaflets. When the stem becomes five or six inches in length (usually) 
the trifoliate leavrs I'casc to be developed, and spines are then produced. 
Wq thus see that in Vlex the perfect leaves appear during the early period 
of the plant's development, while in the Australian Ltgumitwsm, their 
production is delayed till the maturity of the plant. Ulex, however, is 
truly a plant with compound trifoliate leaves, not simple-leaved, as stated 
in many works. The above facts were ascertained from observing the 
development of some seedlings of the whin raised by Mrs Lawson in a 
flower-pot, from seeds brought from Ireland by Dr Dickson, Dean of the 
Medical Fuculty of Kingston. 



VI. Notice of MosseK fovnd i 
Breehin, Forfartktre. By 
John Sadler, 



n the ncig]ibourhood of Thi Bum, n 
Mrs M'Inbot. CommuniiMted by Mr 

MrsM'Iuroy gave a list of mosses tebemetwilli in the neighbourhood 
of The Burn, ao far as at present known. The greater proportion are to 
be found within the policies, and principally on the banks of the North 
Esk, which flows through the grounds. The list contains 144 species, 
but Mrs M'lnroy states that she believes this by no means exhausts the 
mosses of the place. 

The following note to Professor Balfour from Dr John Kirk was read ;— 
" I encJose two pods of a tree nearly allied to Bauldnia or Copaifera, 
but of a new genus. Perbaps yoa tos.^ smwshA V ' — -' ' ' 
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the flowers are unknown, for my specimens wei^ luat, This true liaa tmrd 
black wood, called bj tbe PortugueBe Paoferro; hj tbe Bechuanas, Mo- 
pane. I have got the foliage and iruit, but, being a new genus, the 
flower is a sad want. U inhabits the driest and most baked claj plains ; 
no heat kills it, the leaveB, like those of Australian furests, turning their 
edge upwards when the sun shines very powerfully. The testa of the 
seed is full of resin in large cysti, and the cotyledons are convoluted like 
the surface of the human brain." 

A note from IVlr W. J. Haio, Dollarfleld, was read, in which he 
■ays : — " I enclose a. specimen of a plant which I have just received from 
a coosin who is settled in the Banda Oriental Republic of Ura^^uay. He 
writes to me;—' I should be glad if you could get a scieiitiflo opinion on 
the following case ; — It had long been a known fact here that sheeji re- 
moved from the province of Buenos Ayres to tbe Banda Oriental, or 
imported from Europe, are liable to die in great numbers during the first 
fortnight after arriving, I saw on instance myself last week. At an 
ettancia about five leagues from here, the owner had just received from 
Buenos Ayres sixty rams and ewes freshly imported from Europe, which 
cost L.15 per head : of these, fourteen died in five days. It is believed 
that the mortality arises from the sheep eating a plant called vtin-min, 
peculiar to this province. I enclose a twig of it. It grows in patches 
about the size of one's hand, and the twig enclosed is of average height 
Tbe stomach and intestines after death are found much inflaued ; and in 
some cases the under side of the ekin is quite red with effused blood. I 
may odd that sheep bom here, or acclimatised, are in no way injured by 
the plant — in fact, they almost entirely avoid it." This seems very 
analogoos to the effect which the twigs of the yew tree have on animals 
here ; and I should think that the only way to avoid the danger would be 
to put the animals for the first week or two in an enclcisure cleared of this 
plant. By this time desire for green food wonld he somewhat abated, 
and they would, like the native born, become more discriminating. 



Tbe following Communications were read : — 

\ I. NeviRetearchet on Hyhridity in PlanU. B;? M. Ch. Naudin. Part II. 
Translated froin the French, and comiimnicated by Mr Gkokoe M. 

(This paper appears in the present number of the Journal.) 

\ U. On (fie Chemical atid Nataml History of Lupuline. By M. J. 
Peesonke. Translated by Geuboe L.^wson, LL.D., Prufesiior of Che- 
mistry and Natural History in Dalhuusie College, Nova Scotia. 

Drawings of Lupuline were shown, and specimen from the Industrial 
Museum was eibibited by Professor Archer 
(This paper appears in the present number of the Journal.) 

I 111. Reinarkt oit the Sexualili/ of the niglmr Cryptoi/ams, wUh a Notice 
of a Hybrid $pecimen of the specws of Selaginella. By Mr John 

Specimens of the species of Selaginella and the Hybrid in a living 
state were exhibited. 
(This paper appears in the ^ireaent num.b«iT ut \}ae. &Q-as\>v&^ 
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IV, Ahttract ^ a paper on the Ciynttitation ofOymnoniiermout Flotn 
Bj A. W. EicHLEH. Comnianieiil^d bj Prafesmr B^lfovh. 

V. Liit of Foatit Plants found, in lU Tertiary Strata of thr Sontk- 

Eaat of France. B^ Oibtoh de Sipobta. CuramuDicated bj Prufessor 

(From " Antiftles de* Sciences Naturelles," 4lh ser. But. torn. lii.) 
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